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Parma—a suburb of Cleveland, Ohio— 
includes a division responsible for the 
machining and assembly of the “Powerglide” 
automatic transmission. Parts for the hydraulic 
torque converter section of this transmission— 


Oe new thirty-acre plant in 


produced at Chevrolet’s Flint Division, as de- 
scribed in the April, 1950, issue of MACHINERY, 
page 158—and castings from the Chevrolet Sagi- 
naw Gray Iron Foundry are shipped to the 
Cleveland plant. 
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To obtain economical, efficient, and trouble- 
free operation from such complex high-pressure 
hydraulic mechanisms, extremely precise and 
low-cost methods of manufacture are necessary. 
This requires that the utmost engineering in- 
genuity be applied to the design of machine tools 
and tooling, as well as inspection and assembly 
devices. 

The 250,000 square feet of area devoted to 
machining and assembly of the automatic trans- 
missions contains more than 360 pieces of major 























































Fig. 1. Loading end of 













equipment, approximately one-third of which are 
precision machine tools. Originally designed to 
produce only 960 transmissions per sixteen-hour 
day, the daily output now averages almost twice 
that amount; approximately 300,000 transmis- 
sions were built in 1950. Such a substantial boost 
in production has been made possible by the 
adoption of the unusual tooling techniques de- 
scribed in this article. 


Normalizing and Cleaning the Castings in 
a Continuous Automatic Operation 


The ability to use high speeds and feeds with- 
out lowering the tool life is largely due to the 
cleanliness and machinability of the castings. 
All of the gray iron castings used in the Power- 
glide automatic transmission are normalized and 
cleaned in a continuous automatic operation. The 
castings, which have been shot-blast cleaned at 
the foundry, are loaded into cast-alloy steel 
trays, Fig. 1, which are pushed through the Hol- 
croft normalizing furnace along roller convey- 
ors. The doors at each end of the furnace are 
automatically raised and lowered every four 
minutes. When the doors open one set of trays 
is carried into the loading end and another set 
is pushed out of the unloading end of the fur- 
nace. Castings remain in the normalizing fur- 
nace for 1 1/2 hours, and are stress-relieved at 
a temperature of 1200 degrees F. 

When the trays containing the castings leave 
the normalizing furnace, they are lowered into 
a molten salt bath containing 95 per cent caustic 
soda and 5 per cent sodium nitrate. The bath is 
maintained at a temperature of 800 degrees F. 
by Ajax immersion electrodes. The castings are 
then automatically rinsed in water, immersed in 
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the continuous. automatic 





installation used to nor- 

malize and clean by salt- 

bath process automatic 
transmission castings 


a 15 per cent muriatic acid solution, again rinsed 
in water, and finally dipped in an oil emulsion 
containing one part soluble oil to twenty parts 
water. 

This series of baths removes all sand, scale, 
and dirt from the castings, and leaves a thin, 
protective coating of oil on their surfaces. The 
entire operation, including both normalizing and 
cleaning, requires about 2 1/2 hours, and the 
single automatic unit handles about 10,000 
pounds of castings per hour. 


Modified Gear Shapers Grind Internal 


Cam Surfaces 


Among the most important parts of the auto- 
matic transmission are the over-running clutches 
provided on the secondary pump and two stators 
of the torque converter. These clutches, which 
are of the cam and roller type, permit either sta- 
tor to rotate, or free-wheel, in the same direction 
in which the pump and turbine turn. Any force 
tending to rotate the stators in the opposite di- 
rection causes the clutches to lock them securely 
to the stationary stator race. Similarly, the 
clutch on the secondary pump permits it to ro- 
tate faster, but never slower, than the primary 
pump. 

A partial drawing of one of the cams used in 
these over-running clutches is seen in Fig. 2. The 
eight internal cam surfaces Y on each of these 
parts must have a surface finish of not over 10 
micro-inches r.m.s. in both the axia] and trans- 
verse directions.. Also, the concavity or convex- 
ity of these surfaces must not exceed 0.0001 inch. 

To meet these precise requirements, the in- 
ternal cam surfaces were honed, but with this 
method, a production of only a few parts per 
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hour was obtained. In order to increase the pro- 
duction rate, a different method of finishing was 
adopted. The cam surfaces are now internally 
ground in a most unique operation performed on 
modified Fellows gear shapers, seen in the head- 
ing illustration and Fig. 3. This has resulted in 
increasing the production per man several times. 
Also, each operator can attend to four of these 
modified machines. 

The ingenious modification of the machine, 
devised by engineers at this plant, consists essen- 
tially of replacing the original spindle with a 
high-speed, air-turbine operated grinding spin- 
dle. This permits rotating the pencil type grind- 
ing wheel, which is only 0.300 inch in diameter 
by 1/2 inch long, at 65,000 R.P.M., or 8500 sur- 
face feet per minute. The grinding wheel is 
reciprocated vertically.at the rate of 120 strokes 
per minute. 

Although a stroke of only 5/32 inch is required 
for grinding, a total vertical travel of 2 1/2 
inches is necessary to allow for unloading the 
work and dressing the wheel. The increased 
length of travel is provided for by an auxiliary 
hydraulic cylinder mounted on top of the grind- 
ing spindle, which supplements the movement 
obtained with the rack and gear of the machine. 

The table, on which the indexing mechanism, 
work-holding fixture, and work-piece are mount- 
ed, is oscillated at the rate of 150 strokes per min- 
ute, pivoting about the offset center of the in- 
ternal cam surface, and indexing about the true 
center of the part. The original air-operated 
indexing equipment on the machines has been 
replaced by an automatic hydraulic indexing 
mechanism actuated by a standard Chevrolet 
transmission pump. 
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Fig. 2. Partial drawing of a cam 

employed in the over-running clutch 

for the automatic transmission. Cam 

surfaces (Y) are ground on modified 
gear shapers 


Fig. 3. A _ high-speed, air-turbine 


operated grinding spindle is substi- 

tuted for the original spindle of a 

gear-shaping machine for perform- 
ing a cam grinding operation 
















































Fig. 4. Close-up view of cam grinding op- 
eration. The wheel is rotated at 65,000 
R.P.M. and reciprocated vertically at the 


rate of 120 strokes per minute 


Fig. 6. Six external slots are broached 

in the periphery of transmission clutch 

flanges when the ram _ pushes the parts 
down past stationary broaches 











Fig. 5. A built-in diamond-wheel dresser 

facilitates sharpening of the cam grind- 

ing wheel. A hydraulic cylinder length- 
ens the wheel stroke during dressing 


Prior to grinding, the over-run cams (made 
from A.I.S.I. A-5120 steel) are machined, in- 


cluding broaching of the internal cam surfaces, 
and carburized. Copper plating is employed to 
prevent other parts than the periphery, bore, and 
cam surfaces from being carburized. A case 
depth of 0.035 to 0.050 inch is obtained, with a 
minimum surface hardness of 60 Rockwell C. 

After grinding the periphery and bore, the 
cam is mounted in the work-holding fixture of 
the modified gear shaper, Fig. 4. The part is 
located from its ground bore, and clamped manu- 
ally by the cam action of the fixture. Because of 
locating difficulties and distortion resulting from 
heat-treatment (which may cause run-out as high 
as 0.006 inch), the amount of stock ground from 
the internal cam surfaces varies from 0.002 to 
0.008 inch, an average of 0.004 inch being re- 
moved. The amount of feed is controlled by a 
cam. The machine automatically stops when all 
eight cam surfaces have been ground. 

A vitrified-bond aluminum-oxide abrasive 
wheel of 120 grain, P grade, and No. 7 structure 
is employed for the cam-grinding operation. The 
reciprocating action tends to cause self-dressing 
of the wheel, and a long life is obtained between 
sharpenings. As many as 190 over-run cams 
(1520 cam surfaces) have been ground without 
dressing the wheel, although the average is 40 
cams (320 surfaces) between dressings. The total 
life of each wheel is about 320 cams. A built-in 
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diamond-wheel dresser is employed for sharpen- 
ing, as seen in Fig. 5. 

Straight mineral oil is used as the coolant for 
this grinding operation. One of the critical fac- 
tors in the operation of the modified gear shapers 
is the life of the bearings employed on the air- 
turbine operated grinding spindle. At the present 
time, these bearings last from 250 to 700 hours 
of actual use. 


Production Quadrupled by Pushing Parts 
Past Stationary Broaches 


Production has been greatly increased, and 
accuracy considerably improved in broaching 
transmission clutch flanges by means of the un- 
usual set-up seen in Fig. 6. In this operation, the 
machine ram pushes the work down through sta- 
tionary broaching rings, completely forming six 
external slots in one stroke. The parts are auto- 
matically ejected at the end of the stroke. Pro- 
duction has been increased four times, compared 
to the rate previously obtained when only three 
slots were formed at a time, and the part had to 
be indexed to broach the other three slots. 

Transmission clutch flanges are formed from 
0.1345-inch thick, A.I.S.I. C-1008 or C-1010 sheet 
steel on a progressive die. The six equally spaced 
external slots each contain a centrally located lug. 


In broaching, the lugs are finished to a width of 


between 0.500 and 0.502 inch, and the slots to an 
inside width of between 1.005 and 1.010 inches. 
The broached surfaces must be smooth and par- 
allel to the axis of the clutch flange within 0.002 
inch over their entire l-inch length. 

The operation is performed on a special Amer- 
ican vertical, push-type broaching machine hav- 
ing a 42-inch stroke and a rated capacity of 10 
tons. An automatically operated slide, interlocked 
with the machine cycle and designed to locate the 
clutch flange from its periphery, permits loading 
the work at the front of the ram without inter- 
ference. 

The broaches are held in pots mounted under 
the work-table of the machine. Three sets of 
broaches are employed—one for roughing and 
two for finishing. Directly below the work-table 
surface is the pot holding the six roughing 
broaches, their holders, and guides for align- 
ing the ram nose-piece. These high-spced steel 
broaches are approximately 24 inches long. The 
6-inch long finishing and shaving broaches are 
held in two pots, each holding six broaches, which 


Fig. 7. Over-running clutch cams, 
stacked vertically in magazine, are 
transferred one at a time to a posi- 
tion below ram of broaching machine 
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are mounted below the rough-broaching pot. Any 
one or all of the broaches and their holders can 
be removed from the machine without dismant- 
ling the pots. 

No manual clamping of the work is necessary. 
The part is simply placed in a recess in the slide, 
and is held by spring-loaded wedges. When the 
slide automatically moves forward, the ram be- 
gins to descend. A specially shaped nose on the 
ram enters the bore of the work to align it con- 
centrically with the ram and broaches. Also, 
shoulders on the ram nose contact the face of the 
work and push it down through the stationary 
broaching rings. 

During broaching, the ram travels downward 
at the rate of 25 feet per minute. A maximum of 
0.043 inch of stock is removed from each of the 
broached surfaces. At the end of the down- 
ward stroke, the completed part is automatically 
ejected from the bottom of the pots on a chute, 
and the ram rapidly returns (at 40 feet per min- 
ute) to its uppermost position. As soon as the 
broaching begins, the slide recedes, permitting 
the operator to load another part while the ram 
is in motion. 

A similar set-up, Fig. 7, is employed for 
broaching four external slots in the periphery of 
the over-running clutch cam (see Fig. 2). All 
four slots are completed in one stroke on an 
American 6-ton, 24-inch stroke hydraulic broach- 
ing machine, resulting in a net production of 259 


















































per hour. By the method previously employed, 
only one slot was milled in each cam at one time, 
but four cams were machined simultaneously. 
This method required additional handling and 
indexing of the work. 

An additional feature on this machine is the 
use of a magazine feed. After the over-running 
clutch cams have been stacked in the vertical 
magazine, as shown, an automatic slide picks up 
the lowermost cam from the magazine and trans- 
fers it to a position below the ram. The descend- 
ing ram pushes the part down through the pot, 
past the four high-speed steel broaches, which 
are each approximately 14 inches long. Com- 
pleted cams fall on a chute and roll into the tote 
pan seen at the lower left. 


Power Clamping and Automatic Indexing 
Speeds Production 


By incorporating hydraulic power clamping 
and automatic indexing features in a new ma- 
chine, the precision-boring of pinion-shaft holes 
in the automatic transmission planet carrier has 
been speeded up to better than double the former 
rate. Previously, both manual chucking and in- 
dexing were required. The work-piece—a trans- 
mission planet - carrier and parking - lock gear 
assembly—consists of a sheet-metal stamping 
riveted to a steel forging which is machined to 
receive the nest of planetary gears used for emer- 
gency low and reverse speeds. The planet gears 
turn on needle bearings which roll on precision- 
ground pinion-shafts supported between two 
plates. To avoid noise and insure long gear life, 
it is essential that the shafts be parallel and pre- 
cisely spaced; hence the holes for the shafts must 
be bored with high precision. 

Semi-finish- and finish-boring of the six pinion- 
shaft holes in each carrier assembly is an out- 
standing example of precision machining, and is 
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Fig. 8. A _ single-end, 
double-head precision 
boring machine is used 
for the semi-finish- and 
finish-boring of the pin- 
ion-shaft holes in planet 
carriers 


one of the most difficult operations performed on 
any of the automatic transmission components. 
The holes are in both front and back faces of the 
assembly (separated by an air space of 1 3/4 
inches), thus requiring a long overhang on the 
boring spindles. Three of the holes are located on 
one bolt-circle, and the other three on another. 
The complexity of the operation is increased by 
the fact that the holes are spaced so close to- 
gether that not more than two holes can be bored 
at the same time. After two holes in each carrier 
assembly are bored, the two work-holding fix- 
tures are automatically indexed twice to bring 
the other four holes in each part into alignment 
with the boring spindles. 

The Ex-Cell-O single-end, double-head preci- 
sion boring machine employed for this operation 
is seen in Fig. 8. The four boring spindles rotate 
at 3000 R. P. M., corresponding to a cutting speed 
of 400 feet per minute. An electrical brake is pro- 
vided to stop the rotation of the spindles rapidly 
at the completion of the boring stroke. 

Solid carbide boring-bars are employed, and 
each bar is equipped with two single-point car- 
bide bits, one for semi-finish- and one for finish- 
boring. The feed during boring is 0.0015 inch per 
revolution, and rapid traverse is provided be- 
tween cuts. The front holes are about 1/4 inch 
long, and the rear holes, 3/8 inch long, making a 
total stroke of 2 3/8 inches necessary. Average 
stock removal from the previously drilled and 
reamed bores is 0.021 inch in semi-finishing and 
0.011 inch in finishing. 

After being bored, the carriers go to an inspec- 
tion table, Fig. 9, where a Sheffield air gage is 
used to check the diameter of each hole. The 
pinion-shaft holes are held to size within a total 
tolerance of 0.0007 inch, being bored to a diam- 
eter of between 0.5085 and 0.5092 inch. 

The inspected carrier assemblies are segre- 
gated into five size groups that vary as to hole 
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diameter in steps not exceeding 0.0002 inch. 
Each carrier is marked according to its group 
size to facilitate selective assembly with pinion- 
shafts similarly segregated. 

Besides maintaining close limits on the bore 
diameters, the parallelism and center distances 
of the pinion-shaft holes must be held within 
0.00025 inch, and concentricity with the center 
line of the part is not permitted to vary more 
than 0.0005 inch per inch of length. To check the 
chordal dimensions between hole centers, the spe- 
cial Sheffield air gage seen in Fig. 10 is employed. 

For performing the inspection, the work-piece 
is set on a center, resting against a V-block in an 
inclined, vertical position. In this position, six 
air-gage spindles—accurately spaced and carried 


Fig. 9. Air gage employed to simul- 

taneously check pinion-shaft hole 

diameters in both the front and back 

plates of planet-carrier assemblies 
for automatic transmissions 


Fig. 10. Chordal dimensions between 

the pinion-shaft holes in planet- 

carrier assemblies are checked by 
means of the air gage shown 
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on a slide parallel to the axis of the carrier assem- 
bly—enter the holes in the top face of the park- 
ing-lock gear. The positions of the floats in the 
transparent indicating tubes of the air gage show 
whether the chordal dimensions of the holes meet 
requirements. Three separate chords are checked 
in each position, and three positions are required 
to check all holes, making a total of nine dimen- 
sions checked. 

After these holes have been checked, the gage 
spindles are advanced to enter the holes in the 
opposite plate of the carrier assembly, these six 
holes being checked in a similar fashion. 

A separate air gage having a similar set of 
spindles is used to check parallelism from end 
to end of the holes, both with relation to each 














Fig. 11. Forged-steel output shafts for 

the automatic transmission are_ turned, 

faced, chamfered, and grooved on a hori- 
zontal lathe, three at a time 


other and with the center line of the carrier 
assembly. 

Planet output shafts, forged from A.I.S.I. 
C-1141 steel, are turned, faced, chamfered, and 
grooved three at a time on the Bullard Man-Au- 
Trol horizontal lathe seen in Fig. 11. The forg- 
ings are centered and milled to length before they 
come to this lathe. A hydraulic power-operated 
mechanism is employed for clamping the work 
between the triple headstock and tailstock cen- 
ters, and in the three-jaw chuck on the headstock. 

A diamond-shaped solid carbide tool, which is 
mounted in an angular turning attachment seen 
at the left-hand end of each forging, generates 
the chamfers, completely turns the five diam- 
eters, and faces the hub on the output shaft. Dur- 
ing the turning and chamfering operations, the 
forgings are rotated at 649 R.P.M., or about 254 
feet per minute. The speed is reduced to 487 
R.P.M. (304 feet per minute) for facing. Each 
of the three tools is fed at the rate of 0.0052 inch 
per revolution while chamfering, 0.0208 inch per 
revolution while turning, and 0.0104 inch per 
revolution while facing. 

When these tools start facing the hub of the 
output shaft, three carbide-tipped tools, held in 
auxiliary blocks below each forging, are fed up- 
ward at an angle of 45 degrees to form two radii 
and a recess in each shaft. These tools are fed at 
the rate of 0.0052 inch per revolution. 


Dual-Spindle Headstock Permits Grinding 
One Part while Loading Another 


Production obtained in grinding two bearing 
surfaces and their adjacent shoulders on the 
primary-pump hub for the automatic transmis- 
sion torque converter has been more than doubled 
by means of the machine shown in Fig. 12. This 
Cincinnati chucking grinder is equipped with a 
special two-spindle swiveling headstock which 
permits practically continuous grinding without 
loss of productive time for unloading and re- 
loading. The primary-pump hubs, forged from 
A.I1.8.I. C-1146 steel, are held on expanding man- 
drel type chucks, one of which can be loaded 
while the other is in the working position. 

The machine is equipped with a pre-set cycle 
control which functions as follows: After the 
work-piece is chucked on the idle spindle, the 
operator pushes the cycle pre-set button, which 
causes the machine to automatically index the 
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headstock and start the next grinding cycle as 
soon as the part being ground on the other spin- 
dle has been completed. As long as the parts are 
properly chucked, the cycles proceed continu- 
ously. However, if a part should be improperly 
chucked, or if for any reason, the operator does 
not push the cycle button, the machine will stop 
as soon as the part being ground is completed. 

The grinding spindle holds two abrasive wheels 
(20 inches in diameter by 7/8 and 3/4 inch wide, 
respectively), each having a double angle trued 
on its periphery, so that both bearing diameters 
and their adjoining shoulders can be ground 
simultaneously. About 0.012 inch of stock is 
removed from each bearing surface, and approxi- 
mately 0.003 inch from each shoulder. A surface 
finish of from 10 to 20 micro-inches r.m.s. is 
obtained on this operation. Previous production 
on a conventional grinder, when grinding had to 
be interrputed to permit unloading and reload- 
ing, was less than half the present rate. 

One bearing surface on the primary-pump hub 
is ground to a diameter of between 2.187 and 
2.188 inches, and the other to a diameter of be- 
tween 3.6235 and 3.6245 inches. Concentricity of 
these surfaces relative to each other, and square- 
ness of their adjoining shoulders, is maintained 
within 0.002 inch total indicator reading. 

The grinder used for this operation is equipped 
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Fig. 12. Chucking grinder equipped 
with a special two-spindle swiveling 
headstock which permits unloading 
and reloading while another part 


is being ground 


with a device that automatically trues both abra- 
sive wheels at the completion of a predetermined 
number of grinding cycles (see Fig. 13). At the 
end of the final grinding cycle, before truing, the 
wheel-head automatically retracts and stops. The 
diamond is fed down across an angular face on 
one of the wheels, returns to its upper position, 
then is fed down the other face of the same wheel, 
and again returns, after which it is fed into posi- 
tion over the other wheel and trues both sides of 
this wheel in the same manner. When it has re- 
turned to its original position above the first 
wheel, the diamond is automatically fed down- 
ward a preset amount, ready for the next truing 
cycle. The wheel-head then returns to the oper- 
ating position, and grinding continues. 


Fig. 13. Device mounted on top of 
the wheel-head automatically trues 
both grinding wheels at the comple- 
tion of a predetermined number of 


grinding cycles 
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Current Practices Employed by Out- 
standing Plants in the Metal Manu- 
facturing Field in Budgeting and 
Controlling the Purchases of New 


Shop Equipment 


By 
ERIK OBERG 
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Manufacturers of 
Shop Equipment 


HE methods used in selecting machine 
tools and other shop equipment for re- 
placement purposes or to provide addi- 
tional facilities, and the procedure in appropriat- 
ing funds for such purchases, vary to a great 
extent throughout American industry. In order 
to present a review of these various practices in 
MACHINERY, a considerable number of executives 
of leading firms were interviewed, and in addi- 
tion, an inquiry was addressed to all firms in the 
machine building and machine shop field employ- 
ing 500 men or more, and to a great number of 
shops employing less than 500 men. 

Based on the several hundred replies received, 
the present article covers a representative cross- 
section of American industry, with particular 
emphasis on the larger organizations. For ex- 
ample, thirty-two companies covered in this sur- 
vey employ 5000 men or over, and 122 employ 
from 1000 to 5000 men. Plants employing from 
500 to 1000 and those employing less than 500 
are also included in substantial numbers, in 
order to determine to what extent the methods 
employed by the smaller firms may differ from 
those used by the larger plants. 

The study is also representative as regards the 
industries covered, which include almost every 
branch of the machine building field—plants 
manufacturing automobiles, trucks, aircraft, 
locomotives, electrical machinery, textile ma- 
chinery, agricultural equipment, steam turbines, 
household equipment, machine tools—just to 
mention a few of the important groups. 

Briefly, it was found that as regards the selec- 
tion of machines for replacement or expansion, 
the procedure varies all the way from sole de- 
pendence on the superintendents’ or foremen’s 
judgment and former experience to elaborate 
studies made by methods, time-study, and cost 
departments to predetermine what machines and 
equipment would prove most economical from 
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Metal Products 
Up to Date 


every point of view, considering first cost, esti- 
mated length of life, production capacity, main- 
tenance costs, labor charges, and numerous other 
factors that may have to be taken into consider- 
ation in individual plants. 

As to the procedure governing final executive 
approval of purchases, and the methods used for 
providing the necessary funds, the practices 
show an equally wide variation. In many plants, 
the board or the president simply approves an 
annual budget in a lump sum, leaving all the 
details as to how the money is to be expended to 
the man directly in charge of plant operation. 
In smaller plants, the president may approve of 
all expenditures except those incurred for cur- 
rent operating expenses. 

In some instances, the board of directors’ ap- 
proval is required only when very large sums are 
involved. The president, and frequently the chief 
production or operating official, has the right 
to authorize purchases up to certain figures, but 
these amounts also vary widely with different 
companies. For example, in one case, only sums 
exceeding $50,000 are considered major equip- 
ment expenditures for which the approval of the 
board of directors is required. In another in- 
stance, this amount is $25,000, with the presi- 
dent’s approval required for expenditures of 
$2000 or more, lesser amounts being spent at 
the discretion of the head of the operating 
department. 


Five Principal Methods of Budgeting 


As might be expected, the methods of provid- 
ing the actual funds to be expended also show a 
wide variation. Generally speaking, however, it 
may be said that there are five principal methods 
of determining or budgeting the amounts to be 
expended. 

1. The amounts to be spent for replacement 


and expansion equipment are budgeted annually, 
but there is no basic rule governing the amount 
of the budget. The machinery purchases that are 
deemed desirable by foremen and superintend- 
ents are recommended annually to the chief oper- 
ating official—the works manager or the vice- 
president in charge of production or operation, 
as the case may be. This official then approves 
these requests according to his own judgment, 
and submits a budget for the approval of the 
president or the board of directors. 





While this is one of the most common methods 
of handling the appropriation of funds for equip- 
ment purchases, it has the disadvantage that the 
annual appropriation bears no direct relation to 
the value of the existing plant equipment. Hence, 
under this method of budgeting, it is quite pos- 
sible that, over a period of years, the plant equip- 
ment may become quite old and obsolete because 
the annual budget is toc small to keep the oper- 
ating equipment up to date. 

2. The depreciation allowance as determined 
for tax purposes is used as a basis for the re- 
placement budget. This appears to be a satis- 
factory plan, provided account is taken of two 
facts: 

(a) The depreciation allowance according 
to the Treasury Department’s rulings as applied 
to machine tools is frequently too small because 
the useful length of life of machine tools is over- 
estimated. Some firms, therefore, in using 
depreciation as a basis for budgeting new pur- 
chases, do not employ what we may call the “tax 
depreciation,” but make a separate depreciation 
estimate of their own, based upon their expe- 
rience and knowledge of the actual length of life 
of different types of machines. This might be 
called “actual depreciation.” 

(b) Prices of machine shop equipment do 
not remain stationary, and in estimating the re- 
placement budget, it is necessary to make a com- 
parison of the original cost of the present ma- 
chines with the cost of machines that have to be 
bought to replace them. The budget must be 
increased accordingly if it is to represent the 
true depreciation. 
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Frequently, the depreciation, irrespective of 
how the specific amounts are arrived at, is set 
aside in actual cash so as to be available as ear- 
marked for replacement purposes. 

3. The current cost of the replacement of the 
entire plant equipment is estimated each year 
and a percentage of the total replacement cost 
is used for setting up the replacement budget. 
This is probably the most accurate and satisfac- 
tory procedure if the main purpose is to insure 
that the plant equipment remains modern and 
up to date. According to the percentage of the 
total replacement cost selected each year as a 
basis for the budget, it is possible to insure that, 
on an average, the entire machine equipment will 
be replaced in a certain number of years. One 
company, for example, uses 8 per cent, which 
means that, on an average, all equipment will be 
renewed in twelve and one-half years. 

4. The budget is based on a percentage of cur- 
rent sales or on profits of the last fiscal year, 
which percentage is immediately set aside in 
cash. This method has the advantage of adjust- 
ing equipment purchases to current business con- 
ditions and assuring that the cash is immediately 
available for the purpose intended. It is not yet, 
however, very generally used, in spite of some 
of its obvious advantages. The percentage of 
current sales or of profits selected as a basis 
must, of course, be determined so that, as nearly 
as possible, results similar to those referred to 
under Sections (2) and (3) are obtained. 

5. No budget is set up for equipment pur- 
chases, the buying of new or replacement equip- 
ment being done when deemed necessary. The 





requests originate with foremen and superin- 
tendents, and receive the approval of the chief 
executive of the firm. A number of the larger 
firms proceed along these lines, but generally 
speaking, this method is more commonly used in 
plants employing, say, 1000 men or less—plants 
where the management is centered in one man 
or in a very few men. 

The fact that no budget is set up does not mean 
that in these plants there is any less care used 
in the actual selection of the equipment. As a 
matter of fact, several of the plants that buy 
equipment when it is considered necessary, with- 
out setting up an annual budget, carefully study 
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methods, production cost, etc., before actually 
deciding upon the advisability of a purchase or 
the type of new equipment that should be in- 
stalled. 

In the following are recorded several specific 
instances of how these different methods are ap- 
plied in a number of plants. 


Procedure in a Large Plant Building 
Heavy Machinery of Various Types 


In one of the largest plants in the country 
devoted to the building of heavy machinery of 
different types, the vice-president in charge of 
production and his assistant are chiefly respon- 
sible for the selection and procurement of ma- 
chine tools and other shop equipment. A special 
department handles all studies of the economic 
benefits to be expected from new equipment. 

Annually, usually in October and November 
of each year, a budget is made up covering all 
equipment that the manufacturing department 
deems necessary for the coming year. This budget 
is made up and approved as follows: 

The superintendents and foremen in the dif- 
ferent departments send in written requests to 
the vice-president in charge of production for 
equipment that they consider necessary or that 
they feel would promote savings in costs. All 
these requests are studied, one by one, by the 
department established for that purpose, and 
cost and savings estimates are made up in con- 
siderable detail for each machine. Generally, the 
shop supervisors merely request the type of ma- 
chine, as, for example, a turret lathe, while the 
assistant to the vice-president in charge of pro- 
duction determines what make of machine should 
be recommended. 

When all estimates of costs and savings have 
been prepared, the vice-president in charge of 
production and his assistant confer with the 
superintendents and foremen who made the 
original requests, and as a result of these con- 
ferences, these two men determine whether they 
consider each specified machine necessary at that 
particular time. Very seldom are any requests, 
however, permanently denied. Those that are 
not approved one year, for example, are held 
over for consideration the next year. 

When it has been definitely determined what 
machines ought to be bought during the ensuing 
year, a complete budget is prepared for the pres- 
ident and the board of directors. This budget is 
handed to the president who, in turn, presents 
it to the board at the next meeting. Only in ex- 
treme cases, as, for example, when there has 
been a definite trend toward decreased business, 
has the budget ever been questioned by the board. 
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The recommendations of the vice-president in 
charge of manufacturing are usually accepted 
without comment. 

After the board has approved the final budget, 
the manufacturing department prepares orders 
for the purchasing department to buy specific 
equipment from time to time throughout the 
year. Requests for new equipment that may be 
required during the year, though the need was 
not anticipated at the time the original budget 
was made up, are presented separately to the 
president and the board of directors for approval 
throughout the year. 

It is of especial interest to note that though 
the president and the board of directors have the 
power to veto any purchases, this power is sel- 
dom exercised, and never under normal business 
conditions. It is taken for granted that the vice- 
president in charge of manufacturing and the 
department under his direction made responsible 
for the selection and procurement of required 
shop equipment know their business, and that 
they do not ask for any equipment that is not 
needed for the profitable conduct of the business. 
The careful cost and savings estimates accom- 
panying each request assure this. 

However, after the machines have been in- 
stalled and operated for one year, these estimates 
are again checked against actual operations to 
determine whether the original figures were ac- 
curate. Frequently, in the experience of this firm, 
the savings have been greater than expected. 


Procedure in a Somewhat Smaller Plant also 
Building a Varied Line of Equipment 


A somewhat similar procedure to that just 
described is followed in a plant not quite so large 
as the one referred to, but still one that would 
be classed as a large plant. Here what might be 
called a perpetual inventory is kept of such ma- 
chine tools as the vice-president in charge of 
production, in conference with the superintend- 
ents and tool engineers, has decided should be 
replaced within the near future. 

The superintendents of the various divisions 
of the plant and the chief tool engineer originate 
the requests for machine replacements that they 
feel are needed; and if their requests are ap- 
proved by the vice-president in charge of pro- 
duction, they are added to the perpetual inven- 
tory list. 

Generally, it is not possible to replace imme- 
diately all the machines considered desirable to 
replace; hence from the perpetual inventory list, 
the most necessary replacements are picked for 
a secondary list, which covers the purchases to 
be made during the coming year. 


The chief tool engineer makes a detailed study 
of the cost, production capacity, and other fea- 
tures of the machines so selected, and submits 
this information, together with a complete 
budget, to the vice-president in charge of pro- 
duction. The latter, after a conference with the 
treasurer to make sure that the required funds 
can be made available, presents the budget to 





the president, who, in turn, submits it to the 
board of directors. After the vice-president in 
charge of production and the treasurer have 
agreed upon what ought and can be done in the 
way of equipment purchases, the approval of 
the president and the board of directors is prac- 
tically a formality. 


Methods Used by a Plant Making a Small 
Specialized Product in Great Quantities 


One company making a small, highly special- 
ized product in very large quantities automatic- 
ally sets aside in cash the depreciation charged 
off on shop equipment each year in accordance 
with government regulations for the buying of 
new shop equipment. The amount of deprecia- 
tion in any one year, however, is not enough for 
the necessary replacements, because as previ- 
ously mentioned, the Treasury Department does 
not permit a rate of depreciation large enough 
to meet the requirements. Furthermore, the cost 
of new equipment is higher than the original 
cost of that which is being replaced. Hence, an 
additional appropriation is asked for by the oper- 
ating department from the board of directors 
each year to meet the cost of new equipment. 
This additional amount is determined as follows: 

The mechanical superintendent and his chief 
assistant inspect the shop equipment toward the 
end of each year, to determine what machines 
ought to be replaced. They then make a recom- 
mendation to the general superintendent, whose 
department carefully checks the requests, and 
who, in turn, presents a detailed report and rec- 
ommendations to the vice-president in charge of 
manufacturing and the department head under 
him who is responsible for equipment purchases. 
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Next the vice-president in charge of manu- 
facturing usually confers with the treasurer to 
make sure that the amount required in addition 
to the depreciation allowance already set aside 
is available. Except during the depression years, 
in the thirties, it always has been available. 





Then the list of requirements, prepared as a 
budget, is handed to the president to be sub- 
mitted to the board of directors. According to 
information furnished by the treasurer of the 
company, the recommendations of the vice-pres- 
ident in charge of manufacturing have never 
been questioned by the president or the board of 
directors, since, in times of financial stress, like 
the thirties, the head of the manufacturing end 
of the business always adjusted his demands to 
what the company could afford before the matter 
went before the president or the board. 

During the depression years, however, there 
was a period when it was not possible to pur- 
chase all the equipment desirable. These pur- 
chases were then deferred until more profitable 
years; but the original lists were kept from year 
to year until everything originally deemed desir- 
able to be acquired had been purchased. 


A Plant where 80 Per Cent of the Machine 
Tool Equipment is Less than Ten Years Old 


When the methods used for selecting and pro- 
curing machine shop equipment produce such re- 
sults that 80 per cent of the machine tool equip- 
ment in a manufacturing plant is less than ten 
years old, and when, in addition, the company 
is exceptionally successful, both as regards prod- 
uct and profits, it may be assumed that the selec- 
tion of equipment is taken care of in a thor- 
oughly satisfactory manner and that adequate 
appropriations are made for replacements when- 
ever needed. In this plant, a methods depart- 
ment is maintained, the head of this department 
making the final selection of all equipment and 
preparing cost and savings estimates. 

The requests for new equipment may originate 
in many ways; the foremen of the different de- 
partments, the plant superintendent, and even 
the men at the machines or the bench may make 
suggestions. Furthermore, certain men in the 
methods department are designated to study 
regularly the advertisements and articles in the 
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trade journals, and many ideas are obtained 
from this source. Machine tool salesmen fre- 
quently make valuable suggestions. 

The annual budget is prepared as follows: The 
current replacement value of all the equipment 
in the plant is used as a basis. A certain per- 
centage of this value is proposed as the total 
appropriation for new equipment for the coming 
year. This percentage may vary from year to 
year, but it usually averages about 8 per cent, 
which means that the equipment in this plant, on 
an average, is renewed about every twelve years. 

To the amount obtained in this manner, which 
is purely for replacement, will be added an esti- 
mate of the cost of new equipment that may be 
required during the year for expansion; and 
finally, an addition is made for the cost of equip- 
ment that is not actually needed for replacement, 
but that would be desirable because of its un- 
usual cost-saving possibilities. The budget so 
prepared is submitted first to the vice-president 
in charge of manufacturing and then by him to 
the president and the board of directors. Since 
the vice-president in charge of manufacturing 
in this case is also a member of the board, his 
approval is practically equivalent to the approval 
of the board. 

When the board has approved the budget for 
the coming year, it takes no further action as 





regards the purchases. The vice-president in 
charge of manufacturing and the head of the 
methods department are empowered to buy 
equipment, according to their own judgment, to 
an amount equal to that specified in the budget. 
What they buy is a matter entirely determined 
by their judgment. 

It is of interest to note that the president and 
the board in this plant have never questioned the 
judgment of the vice-president in charge of man- 
ufacturing, and as a matter of fact, very seldom 
has he questioned the judgment of the methods 
department. The careful estimates made by the 
department are generally accepted as final for 
the purchase of equipment within the total 
amount allowed by the budget. 
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The Sales Dollar as the Basis of the 
Budget Appropriation 


One company engaged in the building of a 
medium-sized line of machines has developed a 
rather unusual method of setting aside actual 
cash for machine tool replacements and for ex- 
pansion purchases. This compay sets aside, ac- 
cording to its own statement, “2 per cent of 
every sales dollar for new equipment.” This 2 
per cent of all sales goes immediately into a spe- 
cial cash fund, which is drawn upon for the pur- 
chase of new equipment. 








However, it has been found that 2 per cent is 
not enough. It is more likely that 3 per cent 
ought to be set aside to keep the plant in first- 
class condition, and this policy will probably be 
adopted in the future. At the moment, however, 
this plant is very well equipped with machinery 
ten years old or less, because after the war, a 
great deal of practically new equipment was 
acquired from government surplus. At least 75 
per cent of the equipment in this plant is less 
than ten years old. 

The actual selection of the equipment is made 
in the first place by the foremen and factory 
manager. The latter analyzes the requests, de- 
termines the need for the new equipment, and 
presents detailed findings and studies to the vice- 
president in charge of operations. If any money 
in addition to the 2 per cent of sales that has 
been automatically set aside is needed, a request 
for such additional funds goes to the board of 
directors. Then a list of all new equipment rec- 
ommended for purchase is prepared by consulta- 
tion with all concerned, and the final list is sub- 
mitted to the board. Usually it is not questioned. 


Another Case of Preparing a Complete Budget 
Having Depreciation Charged off as its Basis 


A well known company engaged in building 
the highest type of precision machinery makes 
an over-all appropriation for machine tools and 
other operating equipment in the fall of each 
year. The amount of the appropriation is deter- 


mined as follows: Using the depreciation charged 
off during the last fiscal year as a basis, the vice- 
president in charge of manufacturing requests 
from the board of directors a sum equal to twice, 
two-and-a-half times, or three times the depre- 
ciation charged off. The sum depends upon how 
profitable the business has been during the past 
year and the number of orders on hand for the 
coming year. 

As mentioned before, it is necessary to appro- 
priate two or three times the depreciation allow- 
ance because of the limitations placed by the 
Treasury Department on the amount charged 
off, and because of the increase in machine tool 
and equipment prices. 

After the board of directors has approved of 
this lump sum appropriation, the vice-president 
in charge of manufacturing has the sole respon- 
sibility for determining how this money is ex- 
pended. His approval of the purchase of any 
manufacturing equipment is final. Obviously, 
he is a man of thorough engineering and manu- 
facturing background. 

Great care is used in selecting the equipment 
to be purchased. The superintendents of the 
different divisions, the foremen, and, in some 
cases, the men operating the machines make sug- 
gestions as to what equipment ought to be re- 
placed. The methods engineer and the produc- 
tion engineer obviously also have first-hand 
knowledge of what equipment most needs to 
be replaced. Conferences are held regularly 
throughout the year by those concerned. Studies 
are made as to the cost savings possible with 
new equipment, and on the strength of these 
records, the equipment is selected and purchased. 

One interesting feature of these studies is the 
method often used to determine when new equip- 
ment is required. The company maintains an 
exceptionally thorough time-study and produc- 
tion-cost system, covering the cost of individual 
operations on all individual parts manufactured. 
If it is found that actual costs exceed predeter- 





mined estimates, the man operating the machine 
and the foreman in the department are asked to 
give the reason why production has been unsatis- 
factory. Frequently the reason is stated by the 
operator in this way, “I could have done better 
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if I had done the work on the new boring mill 
that was bought last year, but on the old mill 
that I am working on, I cannot get either the 
feeds or speeds that the tools will stand.” 

This complaint is thoroughly investigated and 
if found to be based on facts, new equipment is 
purchased. In this way, it has been possible to 
buy exactly the kind of machines that give the 
highest production, of the required accuracy, at 





a reasonable cost. By comparing time-study and 
production-cost estimates with actual results of 
performance on the machines, it has been found 
that sometimes machines comparatively old in 
years are still operating satisfactorily on the 
work for which they are used, while in other 
cases, comparatively new machines are being 
replaced because high-production equipment, 
still more recently developed, is available. 





For purposes ok F iostascnae of equi 
irrespective of the depreciation | ermitte 
taxation purposes, many concerns 
per cent annually for sieuoectestons; and set 
aside a cash reserve equal to this amount to 
defray the cost of new equipment. Even this 
amount, however, has been found insufficient 
because of the higher cost of machines today. 
Some concerns base their replacement pro- 
gram on an average estimated meres life. 
of machines. __ 

The MAPI formula for replacement cal- 
culations is used by a number of concerns; 
it could doubtless be used advantageously to 
a larger extent than ‘it is. 

In a number of instances, the proceeds of 
second-hand machinery sales are automatically 
set aside for the purchase of new equipment 
by the operating department. 

Long-range planning is being practiced by 
a few firms. Orie firm studies expected re- 
placements for a ten-year period, and thus 
is able to approximate the required budget 
for each year. This ten-year study is reviewed 
at the end of each year, and the annual re- 
quirements for the next year are re-examined. 
Other firms look ahead five years, and some 
make up their budgets for a period of two 
years at a time. One company will buy any 
equipment that can be applied to its product 
if the equipment will pay for itself in five 
years, and another if it will pay for itself in 
three years, irrespective of what other equip- 
ment they already have in the plant. 

It is evident that a industry has 
made great progress along the lines of adc . 
ing some definite basis of budgeting | 
replacement purchases, and it appears ist 
the number of concerns that simply buy as 
the need becomes ayer are fewer and 
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this inquiry is that the operating executives _ 
in most plants are responsible for the selec- 

tion and purchase of new equipment, and that 
the general executives and the board of direc- 
tors are accepting their judgment and advice. _ 
This, too, will insure better equipment, — 

greater productivity, and lower costs. As one 
chief executive expressed it; “Why should we 


_ engage a high-priced man as head of our plant — | 
_ operations if we are not to take his word for | 


what we need, or do not need, in the way of 4 
new equipment? He has the experience and 


background when it comes to the shop, and 
_ what he says goes in our 1 


>. 





‘It is interesting to note that this inquiry 
verifies what has been more or less generally 
known, that the plant operating executives— 
superintendents, production managers, works 
managers, and vice-presidents in charge of i 
manufacturing—are of prime importance in | 
the selection and purchase of new equipment. — 
The study reconfirms the fact that the general 
or top executives and boards of directors 
usually accept their recommendations. 

Specific data on this point was obtained in 
the study. The findings show that in over 
66 per cent of the plants surveyed the recom- 
mendations of the operating executives are 
by top management. In 

lants, they are only 
lants in which 
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the Chicago plant of the Economy Screw 
Corporation have been speeded up by the 
| use of the planetary thread-rolling process. With 
| this method, accurate threads are produced at 
| high speed by rolling headed blanks between con- 
cave and convex dies. Production has been in- 
} creased up to four times on many types of bolts. 
In one case, for example, a 1 1/4-inch diameter 
fillister-head screw having twenty threads per 
inch and a thread length of only 5/16 inch, is 
being produced at the rate of 16,000 per hour. 
With previous methods, production on this par- 

) ticular size screw was only 4000 per hour. 
Another feature of this job is the success with 
which such a short length thread is produced. 
Parts of this kind have been difficult to feed on 

other types of thread-rolling machines. 


B« and screw-threading operations in 


Planetary Roll 
Bolt-Threading Production 


By H. L. RASMUSSEN 


i Economy Screw Corporation, Chicago, Ill. 





























et OO 


ing Increases 


The automatic machine employed for planetary 
thread rolling in this plant is shown in the head- 
ing illustration. This “Rollmaster” machine, 
made by the D. H. Prutton Machinery Co., Cleve- 
land, Ohio, is equipped with two automatic feed- 
ing hoppers. To load the machine, headed blanks 
are simply thrown into these specially designed 
rotary hoppers, the rotational speed of which 
can be changed to vary the feed rate up to a 
maximum of 20,000 per hour. 

A close-up view of one of the hoppers and its 
feeding attachment is seen in Fig. 1. Vanes or 
paddles A, secured to the periphery of the hop- 
per, carry the blanks upward and dump them 
into the stationary V-shaped collector plate B. 
The blanks slide down the angular surfaces of 
this plate, and most of them enter the space be- 
tween the two guides C, and slide down the 
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guides suspended by their heads. Blanks not in 
the correct position for feeding are thrown back 
into the hopper by the belt-driven star-wheel D, 
which rotates in a direction opposite to that in 
which the blanks slide. The centrally located 
groove in this wheel matches the contour of the 
heads on the blanks, thus permitting properly 
positioned blanks to slide down the guides to the 
point where they are fed in to the dies. 

Feeding finger E', actuated by a cam mounted 
on the main spindle F' of the machine, pushes the 
lowermost blank between the members of the ro- 
tating and stationary dies, as seen in Fig. 2. The 








Fig. 1. Close-up view of hopper and feeding 
attachment employed on p'‘anetary thread- 
rolling machine seen in the heading illustration 


blank is rolled past a stationary die 
member by the rotating die, thus 
forming threads in the shank of the 
blank. One misconception of the 
planetary thread-rolling process is 
that rolling the work between two 
dies of different radii might result 
in slippage between the dies and the 
work, with consequent inaccuracy. 
This is not the case, however, bolt 
threads providing a Class 3 fit being 
consistently produced. 

The reason for this accuracy can 
be better understood if the set-up is 
compared to a planetary gear set. 
The sun gear in the planetary sys- 
tem corresponds to the rotary die 
on the thread rolling machine, the 
planet gears to the work or bolt 
blanks passing between the dies, and 
the ring gear to the stationary die 
members. In the planetary gear 
system, all the component gears are 
cut to the same diametral pitch, thus 
allowing the gears to mesh without 
slippage. Similarly, in the “Roll- 
master” machine, the rotary and stationary die 
segments are hobbed to the same thread pitch. 
As a result, threads of the same pitch are formed 
on the bolt shank when the blank is rolled be- 
tween the dies, and no slippage will occur if the 
dies are accurately hobbed and properly set up. 

The rotating center die, which is secured to 
the main spindle of the machine and revolves at 
from 45 to 55 R.P.M., contains four hobbed seg- 
ments or inserts, as illustrated at the left and 
upper right in Fig. 3. The two stationary die 
members are seen at the lower right. Hardened 
and ground dowel-pins of two different sizes are 


Fig. 2. Slotted-head blank is rolled past a 
stationary die member by the rotating die, 
thus forming threads in the shank of the b‘ank 
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fig. 4. Headed blanks for 
1 1/4-inch  fillister-head 
screws are threaded (twenty 
threads per inch, with a 
5/16-inch long thread) at 
the rate of 16,000 per 
hour in this set-up 


employed in setting up the die segments. The 
larger diameter dowel-pin is used to gage the 
radial space between the rotary die segments and 
the entry end of the stationary die segments, 
and the smaller dowel-pin (which is the same 
diameter as the minor diameter of the desired 
thread) to determine this space at the exit end. 
The slight misalignment or cocking of the sta- 
tionary die members, relative to the rotating die 
members facilitates entry of the blanks and per- 
mits progressive forming of the threads. Wear 
of the dies is evenly distributed, each stationary 
die segment threading four bolts per revolution 
of the spindle, and each rotary die threading two 
bolts per revolution. Die life reports indicate 
that 5,000,000 threaded parts can be expected 
from a set of planetary thread-rolling dies. 
After leaving the dies, the threaded bolts fall 
into chutes (see heading illustration) and roll 
into tote pans or onto a conveyor. On the par- 
ticular machine shown, screws or bolts ranging 


Fig. 3. A set of four hobbed segments or in- 
serts (upper right) is mounted on the rotating 
center die seen at the left. The two station- 
ary die members are shown at lower right 





from No. 2 (0.0860 inch diameter) up to and 
including 1/4 inch diameter can be threaded at 
production rates of 25,000 per hour on standard 
bolt grade steel. In some cases, 5/16-inch car- 
riage bolts with a thread length of 7/8 inch and 
eighteen threads per inch have been handled on 
this machine. The maximum thread length capa- 
city is 2 inches, and the threads can be rolled up 
to the under side of the head or produced in any 
desired position on the blank. 

A larger machine of the same design can han- 
dle work from the larger numbered sizes up to 
and including 1/2 inch in diameter, with a maxi- 
mum thread length of 3 inches, at production 
rates of 9000 per hour. One man can operate 
from four to six machines of either size. 

Another feature of these machines is their 
ability to produce different thread lengths and 
head types concurrently. The machines and feed- 
ing mechanisms are adjustable, which adapts 
them for both short runs and mass production. 
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How to Get Maximum Production 








Fig. 1. A vertical slide attachment (A) on a Brown & Sharpe automatic 
screw machine is frequently used to provide an additional tool position 


‘T= modern screw machine, with its at- 
tachments, can be used to perform almost 
all of those machining operations in which 
the stock or the tool is rotated. Hobbing attach- 
ments have even been designed to produce spe- 
cially shaped teeth or grooves on parts made 
from bar stock. With a variety of attachments 
available, consideration must be given not only 
to obtaining the highest possible production, but 
also to performing as many operations as prac- 
ticable on the bar stock, in order to minimize 
subsequent handlings. The basic factors to be 
considered in planning a job include speeds, 
feeds, choice of tools, overlapping of primary 
operations, and use of attachments. 


Selecting Speeds for Maximum Efficiency 


Speeds and feeds are important considerations, 
but the factors governing their choice are too 
well known to warrant a detailed description 
here. Speeds are usually determined by the type 
of material to be machined and the operation to 
be performed. When several operations requir- 
ing different speeds are necessary in the same 
set-up, only one can be performed at the opti- 
mum speed unless a number of spindle speeds 
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are available. However, changing from one speed 
to another entails idle time, and idle time must, 
cf course, be kept to a minimum. But, if two or 
more operations can be performed at the same 
time, production is effectively increased, even 
though the machining speed employed is the 
highest possible for only one of the operations. 

Single-spindle machines usually have two 
speeds. These can be employed in the same or 
opposite directions. If threading is required, it 
is generally performed at the lower of the two 
speeds, the higher being utilized for the other 
operations. Should the threading be done with 
a solid tap or die, the two speeds would be set to 
run in opposite directions, so that the threading 
tool can be run off the work at high speed after 
producing the thread. At one time, the speed 
was governed by the threading operation because 
of the limited number of ratios available between 
high and low speeds. This does not occur in 
modern machines, as a large number of speed 
combinations are available. 

One speed is usually utilized for operations 
other than threading-—this speed being governed 
by the operation requiring the lowest speed in 
terms of revolutions per minute. Fortunately, 
most of the tools performing external operations, 
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such as forming, turning, and cutting off, can be 
used at higher speeds than those employed on 
internal operations, where the surface speeds are 
lower, and these external operations usually de- 
termine the work speed. Occasionally a large 
hole must be drilled, however, and this will limit 
the speed. 

For example, let us assume a 9/16-inch diam- 
eter hole is to be drilled in 3/4-inch diameter 
high-sulphur screw stock. The drill can be oper- 
ated at 150 feet per minute, or about 1015 R.P.M. 
Forming and cutting off can be done at a rate of 
about 250 feet per minute, which is equivalent to 
1270 R.P.M. on 3/4-inch diameter work. Thus, 
if all these operations are performed at one 
speed, the external cutting tools must be oper- 
ated below their optimum speed. 

The question that naturally arises in such a 
case is: “Why not drill at one speed and form 
and cut off at another, particularly if no thread- 
ing is required and there is another speed avail- 
able?” Even if there is another suitable speed, 
such an arrangement would require the drilling 
to be done separately from the other operations, 
and more time would be required than if the 
internal and external operations were _ per- 
formed at the same time. As a rule, more 
time can be saved by overlapping the different 
operations than by using the highest possible 
speed for each. 

The wide variety of materials available today 
makes it increasingly difficult to specify the opti- 
mum machining conditions without extensive 
testing programs. The lay-out man must rely 
largely on the material manufacturer’s recom- 
mendations or on his own knowledge of how sim- 
ilar kinds of materials will machine when plan- 
ning a job involving one of the less commonly 
used types. 

With some of the non-ferrous materials, such 
as free-cutting brass, aluminum, and certain 


piastics, the spindle speed is automatically de- 
termined, since they are usually operated at the 
highest speeds available in the machine, or up to 
800 feet per minute for external operations. 


Importance of Feeds in Obtaining Finish 
and Accuracy 


Feeds are specified in inches per revolution of 
the work, and naturally vary according not only 
to the material and type of operation, but also to 
the size of the tool and the finish and accuracy 
requirements. In those machines having bar 
capacities of 1 inch diameter or less, feed rates 
are moderate, particularly in steel. In brass, 
feeds of 0.010 to 0.015 inch per revolution are 
common for turning or drilling, and feeds as 
high as 0.020 to 0.030 inch per revolution are 
sometimes used with half-round drills. 

For forming, where the outside diameter is 
reduced in a plunge cut, feeds rarely exceed 0.002 
inch per revolution in brass, and usually are less 
than 0.001 inch per revolution in steel when 
using high-speed steel tools. Here the strength 
of the bar is a factor, since there is a tendency 
for the work to be deflected from the tool. Where 
the length to diameter ratio is unfavorable (in 
excess of 2 1/2 to 1) and the part must be formed, 
a support is added in order to maintain reason- 
able feeds and avoid chatter. 

The accompanying table lists average feed 
rates of some of the commonly used screw ma- 
chine tools for various materials. The tool des- 
ignations in the table are self-explanatory, with 
the possible exception of the box-tools and bal- 
ance turning tools, both of which are turning 
tools. The box-tool contains one blade and a back- 
rest, and is used primarily for finish-turning. 
The balance turning tool has two opposed blades 
which cut tangentially, and is more of a general- 
purpose tool. 
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Average Feed Rates of High-Speed Steel Screw Machine end had to be square and flat, and so 




















Tools for Different Materials on. However, other considerations 
, than these sometimes affect the choice 
| Width or | Low-Carbon High-Carbon of a tool. 
| Diameter of | Steel (200 to Steel (Approx. , 
Type of Tool | Tool or Brass | 250 Surface 100 Surface In — case brought to the author 8 
| Depth of | Feet per Feet per attention, a reduced diameter, with a 
Cut, Inch Minute) Minute) = 
| aie Te 1a 5 to 1 length to diameter ratio, was 
Box-Tool ...../ 1/32-1/4 | 0.006-0.012 | 0.005 -0.010 | 0.0015-0.005 | 0 be produced at one end of a part. 
It was planned to turn this surface 
Balance Torn: | A See 
ing Tool ...| 1/32-1/4 | 0.009-0.017 | 0.007 -0.014 | 0.0045-0.010 | from the turret with a pointing tool. 
AK cicxcroes 1/16-5/8 | 0.004-0.016 | 0.002 -0.006 | 0.0012-0.004 | Pointing tools were originally de- 
Form Tools..| 1/8-1 0.001—0.002 | 0.0004-0.0009 | 0.0003-0.0006 signed for ae siell-“csapisicsioie-s 
caida | the end of a piece from the turret. 
utting-o ‘ 
Tools ......| 1/16-1/8 | 0.002-0.0035| 0.0015 0.001 Such a tool employs a turning blade 
| mounted behind a full round carbide 




















Note: All feed rates in inches per revolution. 
Choice of Tools in Screw Machine Operations 


A variety of standard and special tools are 
available for screw machine work. The selection 
of these tools is not always a cut and dried propo- 
sition, although in a great many cases, of course, 
there is little or no choice. For example, if a hole 
is to be produced in a piece, it must be drilled 
and a common internal thread obviously re- 
quires a tap. 

For turning, there are several styles of tools 
whose functions overlap. The box-tool and bal- 
ance turning tool previously mentioned are two 
of these. Also, to produce an irregular shape on 
the outside diameter of a piece, circular form 
tools are nearly always used. However, on wide 
forms it may be beneficial to form with two tools 
rather than one, each forming part of the section 
and perhaps allowing higher feed rates. Even 
so simple an operation as cutting off can be done 
with more than one type of tool. 

The simplest cutting-off tool is a thin straight 
blade, which merely severs the piece from the 
bar. Circular form tools, however, can be em- 
ployed for cutting off and, at the same time, 
forming the forward end of the next piece. This 
type of tool not only can be employed to produce 
a short form in the same time required for the 
cutting-off operation, but the use of it also allows 
a tool-slide to be made available for some other 
operation. 

Tolerance and finish requirements often dic- 
tate the choice of tools. An especially good finish 
and close tolerances on a turned diameter would 
require a box-tool, and perhaps even two turning 
operations if the reduction in diameter were sub- 
stantial; tolerances of less than 0.002 inch on a 
drilled hole would require the use of a reamer; 
a slide carrying a single-point tool might have to 
be substituted for the usual facing blade or form 
tool to face the end of a piece in cases where the 
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bushing which acts as a support for 
the piece. This feature makes the tool 
suitable for turning long slender work. 

The material in this case, however, was par- 
ticularly susceptible to galling, and difficulty was 
experienced with the stock “picking up” in the 
bushing. This trouble was overcome with no loss 
in production by replacing the pointing tool with 
a roller backrest box-tool, which utilizes a pair 
of rolls located just behind the turning blade. 

Most screw machine tools are made from high- 
speed steel, though carbides can sometimes be 
used to advantage. In considering the applica- 
tion of carbides, it is difficult to lay down general 
rules, the best plan being to consider each job 
individually. For example, carbide is generally 
well suited for forming and turning tools, which 
are usually rugged and easily reconditioned. 
However, carbides seem to give the best results 
if operated at somewhat higher feeds than high- 
speed steel, and if the form tool has an intricate 
shape, with thin sections, these higher feed rates 
cannot be maintained. 

Also, carbide drills and taps are not always 
readily available, and carbide cut-off blades 
which cut to center, and therefore operate at low 
surface speeds, do not give completely satisfac- 
tory results. Consequently, even though carbide 
turning and forming tools could be used to ad- 
vantage, the other tools may have to be made 
from high-speed steel, thus limiting the work 
speed and destroying some of the effectiveness of 
the carbide tools. . 

By individual consideration these difficulties 
can sometimes be overcome. For example, in 
cutting off, it may be possible to sever the piece 
partially from the bar with a carbide tool oper- 
ating at its optimum speed, and thus reduce the 
diameter to such a size that a suitable speed for 
high-speed steel is obtained. The cutting-off can 
then be completed with a high-speed steel tool. 
Or perhaps a hole is drilled completely through 
the piece, thus making it unnecessary for the 
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cut-off tool to cut to center. Again, the propor- 
tions of the piece may be such that carbide tools 
can be specified for the external operations, 
where the surface speeds are the highest, and 
high-speed steel used for those tools that per- 
form the internal operations. 

Although carbide tools are sometimes used 
solely because of increased life, they are usually 
employed with the expectation of obtaining 
higher production through the use of higher 
feeds and speeds. In this connection, it may be 
well to note that the matter of feed rates is quite 
important. In one particular case, a machine 
was tooled for the production of a screw made 
from C 1118 steel. This involved the turning of 
two diameters, threading, forming, and cutting 
off. The tools originally used were all high- 
speed steel. 

The production rate, however, was not satis- 
factory, and the job was replanned to utilize car- 
bide tools for all the operations except threading 
and cutting off. The surface speed was raised 
from 157 feet per minute to 215 feet per minute, 
and some changes in the method were adopted. 
The turning tools were fed at 0.0042 inch per 
revolution. These changes resulted in a gain of 
nearly 38 per cent in production. 

Under this set-up, the life of the turning tools 
was twenty-seven hours. This was equivalent 
to three days, and since one day’s operation was 
considered satisfactory, it seemed likely that the 
feeds and speeds could be increased with a re- 
sulting gain in production. Accordingly, the sur- 
face speed was increased to 250 feet per minute, 
and the turning tool feed rates to 0.005 and 
(0.0058 inch per revolution. This increased pro- 
duction an additional 23 per cent. 


Fig. 2. High-volume production is not 

required to justify the use of attach- 

ments such as the burring attachment 
shown here 


Tool life was cut in half, which was acceptable, 
but the finish on the turned diameters was not 
satisfactory. This was corrected by reducing the 
speed again to 215 feet per minute while main- 
taining the same cycle time. The reduction 
in speed automatically raised all the feeds by 
slightly more than 16 per cent or to 0.0058 and 
0.0067 inch per revolution on the turning tools. _ 
This had no adverse effect on the tool life, and 
the finish was definitely improved. 


Overlapping of Operations Increases 
Production Rates 


In planning the order of operations, it must 
be decided what operations may be “overlapped,” 
cr performed at the same time as some others. 
This is an important consideration, since sub- 
stantial time savings may result by careful plan- 
ning. Fig. 1 illustrates the turret and cross-slides 
on which the tools are mounted in a Brown & 
Sharpe automatic single-spindle screw machine. 
This illustration also shows at A the vertical 
slide attachment which is often added to provide 
an additional tool position. 

All of the operations performed by the turret 
tools must naturally be done in sequence, al- 
though some, such as centering and facing, may 
be performed simultaneously by using combina- 
tion tools. The turret operations, however, can 
be overlapped with the cross-slide operations. 
Thus, a hole can be drilled or reamed at the same 
time that the outside diameter is being formed. 
This is an obvious example. 

Less obvious, but just as effective, is the tan- 
dem method. With this method, a piece having 
a low length to diameter ratio and requiring only 
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Fig. 3. Various parts and tooling set- 

ups in which screw machine attach- 

ments are employed to speed pro- 
duction 
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forming and cutting off can be produced in the 
time required for the longer operation. For ex- 
ample, the piece may be formed completely with 
a form tool mounted on a cross-slide. The bar is 
then fed out to a position where the first piece is 
cut off while the next piece is being formed. 


Screw Machine Attachments Increase Number 
of Operations Performed at One Time 


A number of standard attachments are avail- 
able for the screw machine. These greatly in- 
crease its versatility and contribute to greater 
productivity by increasing the number of oper- 
ations that may be performed at one handling. 
The possibility of making use of the attachments 
should never be overlooked. It may be that, 
through their use, some additional machining 
can be accomplished which would be difficult or 
expensive to do in a second handling. 

Some of the attachments operate on the cut-off 
end of the piece while a second piece is being 
machined in the bar. Thus the operation is over- 
lapped with the others, and is often obtained “for 
nothing,” as far as time is concerned. These at- 
tachments are designed for easy application to 
the machine, and do not interfere with the other 
tool-slides. Consequently, large quantities of 
parts are not required to justify their use. Fig. 2 
shows a Brown & Sharpe burring attachment, 
which is representative of this group. This illus- 
tration shows the piece being ejected from the 
work-holder after the cut-off end has been drilled. 

Other attachments are mounted on the ma- 
chine slides or in the turret for those operations 
that cannot be done with ordinary tooling, such 
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as the drilling of cross-holes and the milling of 
slots or flats. The piece shown at A in Fig. 3, for 
example, was produced on a Brown & Sharpe 
screw threading machine, which is a modification 
of the automatic screw machine. In the modified 
machine, an auxiliary spindle replaces the con- 
ventional turret. This spindle is in line with the 
main spindle, and is designed to carry a die 
which is rotated at a higher speed than the bar. 

In the case illustrated, 1/4-inch diameter 
round brass stock is rotated at 5000 R.P.M., and 
each piece is finished in one second. The piece 
is formed completely by a form too] mounted on 
the front slide, with the exception of the chamfer 
on the threaded end. After the forming opera- 
tion, the bar is fed out to a second position, where 
it is threaded by a solid die running in the same 
direction as the stock and 2000 R.P.M. faster. 
When the required length of thread is completed, 
the die spindle is stopped instantaneously and 
the die runs off at the work speed. 

The piece is cut off in this position by a tool 
mounted on the rear cross-slide, this tool also 
producing the chamfer on the threaded end. The 
cutting-off operation starts before the threading 
is completed, so that only two-thirds of the time 
required if cutting off were performed sep- 
arately is taken. During the threading and 
cutting-off operations, the next piece is being 
formed, so that no extra time is needed for this 
operation. After the die spindle has dropped 
back, and before the piece is completely severed, 
an arm contacts the piece, picking it up after it 
is cut off and transferring it to an attachment 
for slotting the head. This operation is per- 
formed while the next pieces are being machined. 
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This is an excellent example of the tandem 
method, and also illustrates the use of an attach- 
ment for performing a secondary operation. At 
one stage in the machining cycle, all four opera- 
tions are being performed simultaneously. It is 
interesting to note that 25 per cent of the total 
time is required for feeding stock and clearing 
the stock stop. 

The piece shown at B in Fig. 3 was produced 
in an automatic screw machine having a stand- 
ard bar capacity of 3/8-inch diameter. The ma- 
terial was 1/4-inch square brass stock, and the 
production rate was five seconds per piece. The 
order of operations was as follows: Center-drill, 
from the turret; form, from the front cross- 
slide; drill large hole, from the turret; roll 
thread, from the rear cross-slide; tap, from the 
turret; drill small hole, from the turret; and cut 
off, from the vertical slide. 

The forming and thread-rolling operations 
consumed no additional time, as they were per- 
formed while the piece was being centered and 
the large hole drilled. After the cutting-off oper- 
ation, the piece was picked up and carried to an 
index drilling attachment, by means of which 
four cross-holes were drilled while the next piece 
was being made. 

The piece shown at C was produced in a stand- 
ard 1-inch diameter bar machine with over-size 
equipment. The material was 11ST aluminum, 
1 3/16-inch diameter round stock, and the cycle 
time was thirty-five seconds per piece. 

The operations were as follows: Turn two di- 
ameters and center-drill with a special knee tool 


Fig. 4. Tooling set-up on 

a single-spindle automatic 

screw machine used in pro- 

ducing the part shown at 
(C) in Fig. 3 


in the turret; knurl on and off with a special 
knurl-holder in the turret; drill small hole, from 
the turret; counterbore, from the turret; form, 
from the back slide; partially cut off, from the 
vertical slide; ream two diameters, from the tur- 
ret; chase threads with a thread-chasing attach- 
ment; and complete cutting off, from the vertical 
slide. 

On this job, not only was the ferming opera- 
tion completely overlapped with the turret oper- 
ations, but production was further increased by 
the use of combination tools in the turret. The 
chasing of two threads with the thread-chasing 
attachment is somewhat unusual and can only be 
done when both threads have the same pitch and 
are of approximately the same length. In this 
case, no extra time was required for this opera- 
tion, since the threads were produced during the 
reaming operation. Fig. 4 illustrates the tooling 
set up for this part. 

The piece shown at D in Fig. 3 is a good illus- 
tration of the use of cross-slide and turret at- 
tachments for the more unusual screw machine 
operations. This part was produced from 9/32- 
inch diameter brass stock on a 3/8-inch diameter 
capacity machine in nine seconds, with the fol- 
lowing order of operations: 

Feed stock and stop spindle; mill a 0.040-inch 
wide slot with the turret milling attachment; 
cross-drill the 1/2-inch diameter hole with cross- 
drilling attachment on the rear cross-slide (piece 
supported from turret) ; turn 7/32-inch diameter 
and face, from turret; roll thread with a swing 
tool in the turret (piece supported on 7/32-inch 
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diameter section) ; form, from the front cross- 
slide; and cut off, from the vertical slide. 

This set-up was somewhat unusual, as in spite 
of the number of operations, none were over- 
lapped. By the use of attachments and the care- 
ful selection of tools, the piece was completely 
produced on the screw machine, no secondary 
operations being necessary. 

Production from any machine suffers when the 
job is poorly planned, but this is particularly 
true of automatic screw machines. On manually 
operated or semi-automatic machines, changes 





can be more readily made at the machine. For 
example, speeds and feeds can be changed im- 
mediately if necessary. On automatic screw ma- 
chines, however, the operating cams are designed 
for the speeds, feeds, and tools originally se- 
lected. The operating conditions for one opera- 
tion cannot be changed without affecting the 
other operations unless new cams are made. 
Therefore job planning is very important. Care- 
ful consideraion of the factors discussed in the 
foregoing will help a great deal in obtaining the 
highest possible production. 


Grinding Costs Reduced by Sheet-Positioning Device 


NE of the final steps in the manufacture of 

laminated plastic sheets at the Cincinnati, 
Ohio, plant of the Formica Co. consists of re- 
moving a waxed paper backing from the sheets. 
This is accomplished by feeding the sheets 
through special grinding machines, as shown in 
the accompanying illustration. 

Manpower requirements, handling time, and 
floor space have been reduced and production ob- 
tained in this operation has been substantially 
increased by the installation of ‘Portelvator” 
electrically operated, pit-installed elevating tables 
for positioning the sheet material being fed 
into the machines and receiving the sheets from 
the machines. These units, made by the Hamilton 
Tool Co., have a table area of 120 by 60 inches, 
a lifting capacity of 10,000 pounds, and a rise of 


38 inches—from 27 inches below the floor level 
to 11 inches above the floor. 

A truckload of various size Formica sheets is 
rolled onto the platform of a “Portelvator” in- 
stalled at the loading end of a grinding machine. 
The platform is then lowered sufficiently to bring 
the top sheet of the stack to the proper feeding 
level. When this sheet has been fed through the 
grinder, it slides onto an empty truck on another 
‘“‘Portelvator,” installed at the rear of the grind- 
ing machine. 

As the stack of sheets to be ground dimin- 
ishes, the operator depresses push-button con- 
trols to raise the level of the feeding table and 
lower the level of the unloading table. When 
required, the proper feeding level can be main- 
tained automatically. 


Stacks of Formica laminated plastic sheets are periodically raised to bring the 
uppermost sheet into the grinding position by means of the electrically operated, 


pit-installed elevating tables illustrated 



































ACHINING in a plane parallel with the di- 
rection in which the part travels has been 
combined with conventional horizontal, vertical, 
and angular operations on a new transfer type 
machine employed by the General Electric Co. 
at its Erie, Pa., plant. With this W. F. & John 
Barnes twenty-four-station ‘Progress - Thru” 
machine (see heading illustration), 116 opera- 
tions are automatically performed on cast-iron 
refrigerator compressor frames. 

Two compressor frame castings, shown at the 
bottom in Fig. 1, are held in each fixture, and are 
machined simultaneously at the various stations. 
The fixtures are indexed to successive stations 
every forty seconds, resulting in a production of 
260 frames per hour. 

The castings are located in the fixtures from 
the periphery of a previously turned flange face 
and from a broached oil-intake face. Three manu- 
ally operated clamps hold the work-pieces firmly. 
Hydraulically actuated clamps and large-diam- 
eter dowel-pins hold and accurately locate the 
individual transfer fixtures at each station. 
Thirty-three transfer fixtures are used to fill all 


Longitudinal Operations Performed 
on Automatie Transfer Machine 





stations and provide the reserve required for 
loading and unloading. 

A close-up view of the loading station is shown 
in Fig. 2. The actuating unit for the simplified 
hydraulic transfer mechanism employed on this 
machine is located below the sheet-metal cover 
seen at the left of the master electrical control 
cabinet. While very long transfer bars, extend- 
ing the full length of the machine and requiring 
individual operating mechanisms for each sta- 
tion, have been used on such machines in the 
past, this machine is equipped with a very short 
pusher-bar, having a stroke of 25 1/2 inches. 

This simplified transfer unit has a spring- 
loaded, ratchet type latch which is attached to a 
double-acting hydraulic ram and engages the 
rear corner of the work-holding fixture at the 
first station. When the fixture has been located 
and secured by means of the hydraulically actu- 
ated dowels and clamps, the transfer bar auto- 
matically returns to its starting position. 

During each succeeding transfer cycle, the 
plate type transfer fixtures are pushed—one 
ahead of another—along the transfer track. The 
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Fig. 1. Bottom and top views of dual work-holding 

fixtures employed on a transfer type machine to 

locate and clamp cast-iron refrigerator compressor 

frames. Completed parts are seen at the bottom 
of the illustration 


tendency to over-travel toward the end of the 
machine is controlled by friction plates. No other 
mechanical contact is required for transferring 
and positioning of the plates at each station. 

Operations performed on the compressor 
frames at the various stations include milling, 
drilling, reaming, tapping, chamfering, facing, 
boring, and grooving. A list of the 116 individ- 
ual operations performed at the various stations 
is given in the accompanying table. 

At Stations 20 and 21, two pivoting heads are 
employed to drill and counterbore the oil-reg- 
ulator holes, the axes of which are in a hori- 
zontal plane parallel to the line of transfer. This 
arrangement permits combining four longitudi- 
nal operations with other horizontal, vertical, 
and angular machining in the automatic cycle. 
The need for secondary machining operations is 
thus reduced to a minimum, and substantial sav- 
ings are made in work-handling costs. A partial 
view of the pivoting heads can be seen in the 
center background, opposite the angular heads 
in Fig. 3. This illustration shows the unloading 
end of the machine. 

When the fixtures have been positioned and 
clamped at Stations 20 and 21, the pivoting 
heads automatically swing downward against 
positive holding stops. Hydraulically operated 
saddles then provide a cross-feed traverse of the 
tools to the work in an automatic cycle of feed, 
dwell, and rapid return. At the completion of 
this cycle, the heads swing upward to their start- 
ing position, and the work-pieces are indexed. 

















The oil-regulator holes in the cast frames are 
drilled at Station 20 and counterbored at Station 
21. All of the spindles are actuated as a unit. 
A conveyor is provided along the left-hand 
side of the machine, as seen in the heading illus- 
tration, to return empty work-holding fixtures 
to the loading end. In the event that the oper- 
ator fails to remove the finished work-pieces and 
complete the unloading operation, an electric eye 
stops the operation of the entire machine. Dur- 
ing their return on the conveyor, the fixtures are 
automatically cleaned by passing through a cab- 
inet equipped with air jets, which blow off chips 
and foreign matter. Only two operators are re- 













Fig. 2. Close-up view of 
loading station on twenty- 
four-station automatic 
transfer machine seen in 
heading illustration. As 
many as 116 operations 
are completed on castings 
at a rate of 260 per hour 
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= 1] = 
2 er i Se il Left-Hand Right-Hand 
et a i rr 
. = | 
1 Load during Work Cycle 13 | Idle Combination _ trepan-bore 
i | {| and chamfer two. shaft 
| | \ thrust faces 
f 2 Idle Idle 
t | 
a_i 14 Drill eight holes in muffle | / Combination counterbore 
3 Mill two faces on muffle box | Combination drill and cham- box for 1/4-20 tap and chamfer two shaft 
fer four oil-intake holes for holes 
No. 8-36 tap : : 
es |} 15 }Ream four 0.281-inch | Tap four oil-intake holes 
holes and counterbore four | with No. 8-36 tap 
4 Idle Idle 17/64-inch holes in muffle | 
a | \ box | 
5 Drill two 1.055-inch 1/2 Combination rough - bore | _ - | — a 
' inch deep cylinder holes two 0.596-inch and two | 16 Idie Idle 
1.440-inch bushing and || ia eee 7 ae ee 
| J shaft holes ; ; 
| 17 Combination feed-out face | / Drill two 1/4-inch  oil- 
6 Drill two 1.046-inch | } Drill six 9/32-inch and and chamfer two thrust | intake holes 1/2 inch 
i through cylinder holes two 17/64-inch flange faces and cut snap-ring | \ deep 
| holes grooves 
f 
‘ Sa sac ae 18 Tap eight 1/4-20 holes in Combination drill and 
a Idle | Idle muffle box | | counterbore two oil-intake 
| _ a ee eee ee. | \ holes 
8 Combination rough - bore ‘ Spot-face eight 5/8-inch ; - a , eanarie 
j two 1.095-inch cylinder flange holes 19 Idle Drill two 23/64-inch bot- 
holes and face muffle box | tom oil-pump holes 
9 | Combination groove and Chamfer six flange holes. || _ me q ae ; ome <a 
| f back-chamfer two cylinder Combination ream and 20 Drill two 0.476-inch oil- | Idie 
holes, feed-out tools |\ chamfer two flange holes regulator holes | 
~~ 
10 Idle Idle 21 Combination counterbore | Combination counterbore 
fae ——_ and chamfer two 11/16- | and chamfer two 0.740-inch 
i inch and 0.646-inch oil- | oil-pump holes 
11 Idle | Combination semi - finish- regulator holes 
‘ | bore two 0.613-inch and two be _ —_— 
) 1.458-inch bushing and | 
| shaft holes me Idle Idle 
12 Semi-finish-bore two 1.112- | Idle aad alee - 
inch cylinder holes 24 Unload during Work Cycle 
Note: Straddle station units are shown in brac%ets. 
quired for this machine, one at the loading end is required as the work-pieces come off the 
and the other at the unloading end. machine. Flush-pin and indicator gages permit 
] A high degree of accuracy is maintained inthe quick, accurate tool changes, and duplicate tools 


various operations, and only a spot inspection 


Fig. 3. Pivoting heads used 
to drill and counterbore 
} oil-regulator holes in a 

plane parallel with the di- 
rection in which the part 
travels can be seen in the 
center background, opposit2 

the angular heads 
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are maintained at the machine. 














Eugincering News 


Huge Boring Mill Handles Work 
Over 30 Feet in Diameter 


A huge boring and turning mill capable of 
machining single pieces up to 30 feet 5 inches in 
diameter by 17 feet high has recently been placed 
in operation at the West Allis Works of the Allis- 
Chalmers Mfg. Co. This machine, built by the 
Lima-Hamilton Corporation, weighs approxi- 
mately 500 tons and has an over-all height of 48 
feet, 37 feet of which are above the floor line. 
Push-button control from four stations operate 
thirty-six motors. The elevating type cross-rail 
carries two swiveling rail-heads with 14-inch 
octagonal boring-bars 18 feet in length. The 
machine has a width of 59 feet and a depth of 
29 feet. Both the table and bed of the machine 
were made in sections to facilitate handling. 

The new boring mill, costing more than 
$600,000, was installed to supplement a 40-foot 
boring mill—the largest machine in the Allis- 
Chalmers shops—in order to increase the capa- 
city of the plant for manufacturing large gener- 
ators, condensers, and turbines. 


Light-Weight 300-H.P. Engine Built 
for Experimental Futuristic Car 


An experimental V-8 engine, built in the Buick 
laboratory for the General Motors futuristic car, 
“Le Sabre,” develops 300 H.P. with a super- 
charger. The head and cylinder block of the 
engine are made of cast aluminum alloy instead 
of cast iron. The cylinder walls are lined with a 
special heat-resistant cast iron, and the combus- 
tion chambers in the head are machined instead 
of cast. Stainless steel is employed for the valve- 
seat inserts and a high tensile strength bronze is 
used for the flywheel. Sodium-cooled exhaust 
valves are employed, and the intake valves are 
made from a nickel-chromium alloy steel. 

The experimental engine weighs only 500 
pounds, compared to 750 pounds for a standard 
engine used in the Buick “Roadmaster.” The 
materials in this engine, added to the unique 
features of its design, would make the cost pro- 
hibitive for use in standard automobiles. Also, 
present restrictions on materials would make it 
impossible to manufacture the engine today. 


Machining the exhaust-end assembly for a 30,000-K.W. steam turbine 
on a 30-foot boring mill at the plant of the Allis-Chalmers Mfg. Co. 
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Massive hull assembly buck for simultaneous construction of two giant Navy 
seaplanes. The structure has almost 2 miles of metal pipe in its framework 


Massive “Drydock” for Building 
Turbo-Prop Seaplanes 


A steel indoor ‘“drydock,” or buck, for the 
simultaneous construction of two giant Navy 
R3Y-1 turbo-prop flying boat hulls is nearing 
completion at the San Diego plant of the Con- 
solidated Vultee Aircraft Corporation. The twin- 
hull buck is among the largest aircraft assembly 
structures of its kind, and is fully demountable 
for easy assembly. 

The buck is more than 150 feet long by 65 feet 
wide, and the framework alone weighs nearly a 
million pounds. It contains 8600 feet of 12-inch 
pipe, in addition to hundreds of feet of 3-inch, 
4-inch, 10-inch, and other sizes of pipe. Three 
main working levels are provided, with a fourth 
story for the tail assembly area. Monorails are 
installed over the deep hull wells, so that the 
completed hulls can be transported by crane from 
the buck to beaching cradles for final assembly. 
The slim-hull, long-range, 80-ton R3Y seaplanes 
will be powered by four gas-turbine (jet) engines 
driving counter-rotating propellers, and will have 
a speed of more than 350 miles an hour. 


Vibratory Ball Mill Pulverizes Materials 
to Incredibly Small Particles 


A ball mill that vibrates as it pulverizes re- 
cuces cotton fibers into amorphous particles a 
few microns in size without changing the chem- 
ical composition of the cellulose. The new mill, 
which was developed by the National Bureau of 
Standards of the United States Department of 
Commerce, can be used to pulverize pigments, 
metal powders, resins, and other substances to 
incredibly small particles. This mill was designed 


because no other type could be found that would 
reduce cotton fibers to the desired particle size 
without causing oxidation or contamination of 
the cellulose. 

The machine consists essentially of a mill at- 
tached by a slip ring to a leaf-spring-mounted 
rotating housing containing an eccentric weight. 
A motor rotates the weight at 1800 R.P.M., which 
causes its housing and the holder with the clamp- 
ed-on mill to revolve, but because of the slip ring, 
the mill and the holder rotate at about 4 R.P.M. 
in the opposite direction. This results in a vi- 
brating motion of the mill. 


Sounds that Can Be Seen bu 
Not Heard , 


High-frequency sound waves—beyond the 
range of hearing—are proving to be a useful 
tool for research and industry. Scientists find 
them useful for mixing such naturally insoluble 
substances as oil and water, or mercury and 
water. In industrial use, they are of value in non- 
destructive testing of metal castings and concrete 
structures, as well as in mixing paint pigments. 

Scientists at the Westinghouse Research Labo- 
ratories are making a study of the fundamental 
properties of these waves. The source of the 
waves is an ultrasonic generator. A jar of oil on 
top of the generator contains the heart of the 
device—a tiny quartz crystal. The application of 
an electronically generated, high electrical volt- 
age across the crystal causes it to vibrate hun- 
dreds of thousands of times a second—about 
750,000. These vibrations create ultrasonic 
waves; the ultrasonic waves agitate the mole- 
cules in the liquid, and if continued long enough, 
complete mixing or emulsification takes place. 
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Fig. 1. Filing impeller vanes with an air-operated 
tool has substantially reduced the cost of this 
operation in the manufacture of deep-well pumps 
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Air-Operated Tools 


HE selection of the right tool for the work 

to be done has resulted in noteworthy pro- 
duction economies in the manufacture of deep- 
well turbine pumps at the Los Angeles, Calif., 
plant of the Peerless Pump Division, Food 
Machinery & Chemical Corporation. The nature 
of the finishing and assembly operations on these 
pumps requires that the tools be carried to the 
work rather than the work to the tool, as in 
most manufacturing operations. Consequently, 
pneumatic portable tools and devices were 
selected for most of these operations. A single- 
stage air compressor providing 300 cubic feet 
of air per minute was used to operate them. 

Compressed air is used to a considerable extent 
for filing, deburring, and grinding. Filing, for 
example, is highly important in obtaining the 
correct pitch for impeller vanes in the pump. 
This work is done with a pneumatic file, as seen 
in Fig. 1. The time saved over hand-filing is one 
important advantage gained by turning this into 
a power job. Others are the uniform action of 
the tool and the close control over the operation. 
Still another advantage results from putting the 
filing of impeller vanes on a _ production-line 
basis, with one especially skilled man handling 
all of this work. The same benefits are obtained 
by the use of pneumatic portable tools for the 
burring and grinding operations. 

A further example of the utilization of com- 
pressed air in this plant is the use of air hoists 
for loading heavy castings or short heavy shafts 
on machines. This type of hoist is ideal for such 
use because of the ease of control that permits 
work to be inched into machining positions. 


Fig. 2. Air-operated ratchet wrench 
used for joining turbine bowls. 
Labor costs have been reduced to 
a marked degree compared with 
the former method of joining by 
the use of an open-end wrench 
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Reduce Pump Manufacturing Costs 


Compressed air is also used to actuate the 
loading apparatus for big pipe machines. Before 
this method was adopted some years ago, four 
men had to strain to load one of these machines 
with the tail end of a 12-inch pipe section, 20 feet 
long, weighing about 900 pounds. The operator 
low easily does this work alone, with the aid of 
a conventional service station type of air lift 
adapted for the loading operation. A number of 
such air lifts are used, since they are easily 
operated, have virtually no maintenance problem, 
require no overhead apparatus, and conserve val- 
uable factory space. 

Other applications of compressed air in this 
shop include air chucks on machines where load- 
ing and unloading time would be a time loss fac- 
tor if manual clamping were done. On some of 
the large parts to be machined, over two minutes 
time is saved on each loading, since the air chucks 
act instantly. Another operation is the pressing 
of bushings on parts up to 7 7/16-inch bore by 8 
inches long by means of an air cylinder, which 
is, of course, quicker and more positive than 
manual methods. 

In assembly operations, pneumatic tools are 
used in various ways. One example is the assem- 
bling of turbine bowls for pumps. A pump unit 
may have from one to fifty-seven bowls, each 
joined by approximately eight bolts. The air- 
cperated ratchet wrench, Fig. 2, used for this 
cperation, has reduced the man-hours required 
to a fraction of what was needed to do the work 
with the open-end wrench. 

Pneumatic wrenches are light in weight rela- 
tive to the power they provide. This reduces op- 
erator fatigue, and also makes the tools easy to 


Fig. 3. This five-cylinder, vertical 
piston drill has been adapted for 
stud-driving in order to increas? 
worker productivity on the operation 


handle. Torque limitation is obtained by the selec- 
tion of the proper tool for the application. As long 
as the wrench is kept in reasonably good condi- 
tion, stalling will occur at approximately con- 
stant torque. Different torque requirements can 
be met by varying the air pressure through a 
pressure regulator. Pneumatic wrenches are de- 
signed so that they, rather than the operator, 
absorb most of the torque developed, which is 
another feature that reduces worker fatigue. 

Some of the other pneumatic tools used in 
pump manufacture include a five-cylinder, ver- 
tical piston drill, Fig. 3, for stud driving; small 
drills for attaching nameplates; and pneumatic 
nut-setters, screwdrivers, and grinders. Spray 
painting, of course, is another manufacturing 
operation utilizing compressed air. 

Among the important considerations in deter- 
mining when and how pneumatic tools should be 
used are production time requirements; esti- 
mated savings in time by the use of a particular 
air tool; and relationship of these savings to the 
initial cost of the tool and its cost of operation. 

Whenever a change from hand to air power 
operation is contemplated in this shop, the first 
consideration is the economic soundness of the 
move. For example, work performed with a pneu- 
matic wrench compared with the same work 
done with a hand wrench may show tremendous 
difference in favor of the power tool. However, 
if a worker uses a wrench, either hand or power, 
for only a few minutes a day, the investment for 
the more productive tool may not be warranted. 

In some cases at the Peerless pump plant, this 
condition of infrequent use existed. To take 
advantage of the savings made possible by the 
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application of compressed air, a series of infre- 
quent operations performed by separate workers 
were combined into one job for a single worker, 
who was equipped with a pneumatic tool best 
suited for the work. 

In other cases, the amount of hand work on a 
single operation clearly indicated that a change 
to pneumatic tools would pay handsome divi- 
dends. When an analysis showed the desirability 
of turning a hand job into a power job, the pump 
manufacturer received the cooperation of a tool 
manufacturer’s engineer in selecting the most 
effective tool for the work. While many different 
tools will perform a specific operation, the selec- 
tion of the tool best suited for the job can fre- 
quently save 20 per cent and sometimes as much 
as 50 per cent of production costs. 

The information and photographs presented in 
this article were made available by the courtesy 
of the Compressed Air and Gas Institute. 


* * * 


Gisholt School to Teach Theory and 
Practice of Balancing 


A school has been started at the plant of the 
Gisholt Machine Co., Madison, Wis., to teach de- 
sign engineers, tool engineers, production men, 
and maintenance men the theory and practice of 
balancing rotating parts. Qualified Gisholt per- 
sonnel are in charge, and each class is limited to 
an enrollment of eight students. 

Two separate courses are offered. The first 
part of each course is the same, consisting of a 
general study of unbalance in rotating parts, 
causes and effects of unbalance, methods of ap- 
plying correction for balancing, and require- 
ments of a production machine for measuring 
and locating unbalance in a rotating part. The 
remainder of the course is devoted to a detailed 
study of one type of Gisholt balancing machine 
—either the Type S or the Type U machine. The 
Type S machine course will require two weeks, 
and the Type U machine course three weeks. 
Special arrangements can be made for students 
to take both courses without duplicating the gen- 
eral part of the instruction. Tuition for Type S 
course is $100, and for Type U course, $150. 


* * * 


An aluminum tube, 4 feet long and 7 inches 
in diameter, was dropped by parachute over 
Japan by the same airplane that dropped the 
atomic bomb on Nagasaki. The tube contained 
a message for Professor Ryokichi Sagane, a 
nuclear physicist, urging him to persuade the 
Japanese general staff to surrender. 
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New Book on Ordnance 
Production Methods 


ORDNANCE PRODUCTION METHODS. Edited by 
Charles O. Herb. 542 pages, 8 by 10 3/4 
inches; over 1000 illustrations. Published 
by THE INDUSTRIAL PRESS, 140-148 Lafay- 
ette St., New York 13, N. Y. Price, $10. 


During World War II, MACHINERY published 
a great amount of information pertaining to ord- 
nance manufacture. This information is prac- 
tically as useful in the present emergency as 
when it originally appeared in print because, 
although the design of our fighting equipment 
has been changed, the methods of manufacturing 
it are fundamentally the same as those which 
produced the materiel that won the war. 

“Ordnance Production Methods” constitutes a 
collection of those articles and includes others 
published as recently as January of this year. 
The articles are arranged in ten sections, accord- 
ing to the ordnance items dealt with, in order to 
facilitate reference to the various phases of ord- 
nance manufacturing practice. An individual 
table of contents is provided at the beginning of 
each chapter, in addition to the general table of 
contents. 

The various sections cover: Small Arms Am- 
munition ; Shells; Shell Fuses and Boosters; Car- 
tridge Cases and Cartridge Tanks; Bombs, Rock- 
ets, and Torpedoes; Machine Guns and Small 
Arms; Artillery, Anti-Aircraft, and Naval Guns; 
Gun Mounts; Tanks, Gun Bogies, and Limbers; 
and General Ordnance Manufacturing. All of the 
manufacturing set-ups and procedures described 
in these sections have been employed in industry 
for the manufacture of ordnance materiel. In 
addition to a large number of illustrations show- 
ing tooling set-ups and cutting and forming 
operations, there are numerous diagrams and 
drawings which provide specific data for the jobs 
described. 

This book should prove a valuable guide and 
reference work to tooling and production exec- 
utives and personnel who wish to familiarize 
themselves with established methods and prac- 
tices that have been used by leading manufac- 
turers throughout the United States and Canada. 


Comparative amounts invested for each pro- 
duction worker in machines, equipment, plant, 
and materials show why airplane costs are high. 
In the aircraft industry, the amount invested is 
$11,225 per worker. The average for all other 
lines of manufacture is $7900 per worker. 
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Proper Broach Gullet Design 


By JOSEPH SILVAGI 


Reduces Chip Problems 3.2%" 


tinct classes—high-production, low-pro- 

duction, and expendable types. The first 
category includes broaches that are designed for 
many thousands of pieces. Such broaches must 
have sufficiently high safety factors to provide 
adequate tensile strength (or resistance to buck- 
ling in the case of push-broaches) and individual 
tooth strength; in addition, they must have 
ample chip room in the gullets. The gullets 
should be properly curved and highly polished 
to prevent chips from seizing or locking in them 
—thereby causing possible failures—even when 
the chips have not all been washed or brushed off. 

The second group of broaches consists of those 
used for producing several hundred to a thou- 
sand pieces. Large lands to provide for many 
regrinds, are not needed as in the first group, 
and polishing of the gullets may be omitted. 

In the third class are tools employed for 
broaching irregular or difficult shapes in dies 
and spline ring gages preparatory to grinding 
and lapping. Tools that may also be included in 
this class are those used for broaching spline fit- 
tings for machine parts, boring-bar keyways, and 
for other single job applications. 

On these expendable broaches, it is essential to 
make the tool as short and as cheaply as possible ; 
therefore the gullets are not ground. The chips 
are literally crammed into gullets too small for 
the chip volume, with no worry about fusion or 
locking, since the broach may never be used 
again except on repeat orders. Instead of the 
high-speed steel customarily used for the first 
two groups, these broaches are made of a plain 
water- or oil-hardening tool steel. To avoid 
using pullers, they are generally made as push 
broaches, which can be used on a simple arbor 
press. For deep or long cuts, several passes may 
be required. 

Since these vast differences exist between the 
uses of broaches, it can be seen that a sliding 
scale of values should be used in their design. 
But before describing the design of a broach, 


B ce may be divided into three dis- 


Fig. 1. Examples of chip formation affected by 

the hook angle of broach teeth. Small hook angles 

cause laminated chip at (A), built up diagonally 

to form thickness greater than depth of cut. Chip 

thickness and depth of cut are equal with large 
hook angle, as seen at (B) 


it would be well to mention the behavior of 
broached chips. 

In a series of tests conducted at the plant of a 
large broach manufacturer, it was found that no 
chip is as long as the length of cut. The chip 
length varies from one-half to one-quarter of the 
length of cut. To balance this, the chip thickness 
increases two to four times the depth of cut. For 
example, if the length of cut is 1.5 inches and the 
depth of cut 0.001 inch, the final chip length may 
be 0.500 inch, and the chip thickness 0.003 inch. 
The longitudinal section area of the chip and the 
cut in the work is 0.0015 square inch. 

The chip thickness is directly affected by the 
hook angle of the tool, the material to be 
broached, the tool sharpness, and the cutting 
fluid. The action of the tool in forming the chip 
is as follows: In a microscopic region at the tool 
point, the tool digs into the material, which shears 
and slides upward, and as the cut continues, more 
bits of material are sheared and fuse to those 
previously cut, thus forming diagonal layers 
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Fig. 2. Effect of gullet volume on various 
types of chips. An elliptical chip in a shal- 
low gullet is shown at (A); a thick tough chip 
(B) tears the work and fuses; thick brittle 
chips (C) break up in shallow gullets; tightly 
coiled chips jam in shallow gullets. When 
the gullet depth is too great, a short chip (E) 
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will adhere to the broach tooth hook; at (F) 
is shown an auxiliary lip on the cutting edge 
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of the tooth, provided to curl the chip away 
from the gullet wall 








which become the chip, as illustrated at A, Fig. 1. 
If the hook angle were increased very much, say 
to 40 or 50 degrees, the shearing action would 
practically disappear and the chips would be 
peeled off the parent metal, as seen at B. 


Effect of Gullet Depth, Depth of Cut, and 
Material to be Broached on Shape of Chips 


The most efficient chip form for broaches is a 
tight spiral. All properly cut chips of ductile 
materials tend to assume this form. The sharp- 
ness of the tool, the hook angle, gullet shape, and 
material to be broached all influence the tight- 
ness of the spiral. When the gullet depth is less 
than three-tenths of the pitch, it is considered 
a shallow depth. Shallow gullets cause several 
types of chip formations: 

1. The broached chip will conform to the gul- 
let and become an elliptical (but economical) 
chip, as shown at A, Fig. 2. 

2. If the chip is thick and tough, it may pro- 
duce excessive friction at the face of the work 
and cause tearing, or it may fuse in the gullet, 
as indicated at B. This leads to tooth breakage 
or tensile failure at the minimum cross-section of 
the broach, and also causes galling and tearing 
of the work, resulting in over-size cuts. 

3. If the chip is thick and brittle, it will break 
into short chips, as seen at C, and a tight, spirally 
coiled chip D will tend to maintain a circular 
shape. This coil grows larger and more compact, 
often jamming and causing fusion or breakage. 

The depth of cut has the greatest influence on 
the character of the chips. A depth of cut of 
0.0002 to 0.0006 inch will produce corrugated, 
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fluffy, and easily compressed chips. Deeper cuts 
produce chips that gradually increase in tough- 
ness. When the cut exceeds 0.004 inch in depth, 
practically all the chip resilience is gone, and 
when it is over 0.006 inch, the slightest restric- 
tion on the chip will cause it to break or crack. 
Some thick chips, if improperly curled, cling per- 
pendicularly to the work and the ensuing friction 
scores the work face. 

If the over-all area of the spiral of a freely 
expanded chip were measured by a circumscribed 
circle, it would be seen that the ratio between 
this and the longitudinal chip area gets smaller 
as the chip becomes thicker, indicating that thick 
chips are more economical of space than thin 
ones (see Table 1). Occasionally, a chip will curl 
very tightly and have practically no voids. Even 
chips formed from a depth of cut of 0.0015 inch 


Table 1. Ratios of Over-all Area of Spiral of a 
Freely Expanded Chip (Measured by a Circum. 
scribed Circle) to Longitudinal Chip Area 























Depth of Cut, Type of Chip , 
Inch Formation Ratio Range 
Corrugated and 95: : 
Up to 0.0006 Easily Compressed i te:s 
0.0007 to 0.002 Semi-Compressible LOz 1 to Fs i 
Tough Coils, Hard . . 
0.002 to 0.006 to Compress 621 to 4:1 
Rigid Coils that 
0.006 and up Crack or Crumble $31 to 1.7: 1 
under Pressure 
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Table 2. Gullet Dimensions for High. 


Production Broaches 


Based on Large Lands, Strong Teeth, 
and a 15-Degree Hook Angle 
































Area, : Hook Heel 
| Seen Pitch, Land, Depth, Radi . 
| $QURE | Inches | aches | Inches | Radios, | Radius 
0.0002 1/32 0.010 0.012 0.005 0.021 
| 0.0005 3/64 0.015 0.020 0.007 1/32 
| 0.0008 1/16 0.020 0.025 0.010 3/64 
0.0012 5/64 0.025 0.030 0.015 3/64 
| 0.0020 3/32 1/32 0.040 0.015 1/16 
| 0.0028 1/8 3/64 3/64 0.020 5/64 
| 0.0036 5/32 1/16 0.050 1/32 3/32 
| 0.0051 3/16 5/64 1/16 1/32 7/64 
| 0.0079 7/32 5/64 5/64 3/64 9/64 
0.0110 1/4 3/32 3/32 3/64 5/32 
0.0135 9/32 3/32 3/32 1/16 3/16 
0.016 5/16 1/8 7/64 1/16 3/16 
0.021 11/32 1/8 1/8 1/16 7/32 
0.025 3/8 1/8 1/8 5/64 1/4 
0.028 13/32 9/64 9/64 3/32 17/64 
0.035 7/16 9/64 5/32 3/32 19/64 
0.045 1/2 5/32 11/64 7/64 11/32 
0.054 9/16 3/16 3/16 1/8 3/8 
0.069 5/8 13/64 7/32 9/64 27/64 
0.089 11/16 1/32 1/4 5/32 15/32 
0.113 3/4 7/32 9/32 3/16 17/32 
0.143 13/16 1/32 5/16 3/16 19/32 
0.154 7/8 7/32 5/16 13/64 21/32 
0.177 15/16 1/4 11/32 7/32 11/16 
0.202 1 9/32 3/8 7/32 23/32 
0.224 1 1/8 5/16 3/8 1/4 13/16 
0.274 | 11/4 11/32 13/32 1/4 29/32 
0.324 | 1 3/8 3/8 7/16 9/32 1 
| 0.380 | 11/2 13/32 15/32 5/16 1 5/32 





have been seen to be tightly coiled, with the in- 
credibly low over-all area to chip area ratio of 3. 
This is extremely good economy of space. But if 
the ratio becomes 1, with no side displacement, 
a solid slug of metal results. 

Crumbly chips, such as those produced when 
machining cast iron and certain bronzes, have 
less volume and utilize the full gullet, no matter 
how shallow it may be. Consequently, a smaller 
pitch and gullet are needed, compared with the 
requirements for a ductile chip when the same 
depth and length of cut are used. High-speed 
steel, when broached, sometimes forms small 
semi-crumbly curls, with no aid from the gullet 
curves. Brasses, most of the bronzes, aluminum, 
and other malleable metals, form chips with the 
same curling characteristics as steels, except that 
they are easier to compress. 


Determining the Gullet Area 


Standard gullet design is a compromise be- 
tween a shape that curls and contains the chip 
most economically and one that has the greatest 
tooth strength. Many broaches would be danger- 
ously weak in cross-section if a full-depth gullet 
were used. One rule in common use is to limit 
the depth of the gullet to one-sixth of the broach 
diameter. This sometimes results in a shallow 


gullet, and care must be taken in obtaining an 
effective gullet area. A corrugated or crumbled 
chip will tend to utilize this shallow gullet effec- 
tively but tightly coiled chips will not. 

In the latter case, the area of a circle inscribed 
in the gullet should not be less than two to four 
times the chip area. The ideal condition is to have 
just enough area for the freely expanded chips, 
and no more, but high-production broaches 
should have gullets large enough to hold two, or 
even three, chips if necessary. Low-production 
broaches may have chips under slight compres- 
sion and perform acceptably. Too much compres- 
sion causes side spread of the chips and scores 
the broached surface. 

Gullets on expendable broaches and sometimes 
on low-production broaches are plain angular 
grooves, whereas blended heel curves facilitate 
chip curling and add about 15 per cent effective 
chip holding area without sacrificing too much 
tooth strength. These irregular gullet areas 
should be carefully measured for every non- 
standard pitch. If drawn to an enlarged scale of, 
say, ten times actual size, the area can be meas- 
ured with a planimeter or with transparent ruled 
paper. See Tables 2, 3, and 4 for recommended 
gullet depths for high-production, low-produc- 
tion, and expendable broaches. Fig. 3 illustrates 
the broach tooth elements dimensioned in these 
tables. 

To determine whether a given pitch of broach 
teeth will provide sufficient room for the chips, 
the following procedure is recommended : 

1. Find the longitudinal chip area by multiply- 
ing length of cut by depth of cut. 


Table 3. Gullet Dimensions for _— 
Production Broaches 


Based on Small Lands, Ample Gullets, 
and a 15-Degree Hook Angle 








Area, “ | } | Hook | Heel 
Square | I itch, Land, Depth, | Radius, | Radius, 
Inches Inches Inches | Inches Inches Inches 
0.0002 1/32 0.008 | 0.012 0.005 0.023 
0.0008 | 1/16 0.015 0.025 0.015 3/64 
0.0025 3/32 0.020 | 3/64 0.025 0.073 
0.0033 1/8 1/32 3/64 1/32 3/32 
0.005 5/32 3/64 5/64 1/32 7/64 
| 0.007 | 3/16 | 1/16 | 5/64 1/32 1/8 
| 0.010 | 7/32 1/16 3/32 3/64 5/32 
| 0.018 | 1/4 | 1/16 | 3/382 3/64 3/16 
| 0.018 | 9/32 | 1/16 7/64 3/64 7/32 
| 0.022 5/16 3/32 1/8 1/16 | 7/82 
0.029 3/8 7/64 9/64 | 5/64 17/64 
0.0386 | 7/16 | 1/8 5/32 3/32 5/16 
0.053 1/2 |; 1/8 | 3/16 1/8 3/8 
0.070 9/16 | 9/64 7/32 | <I/8 27/64 
| 0.088 | 5/8 | 5/32 | 1/4 5/32 | 15/32 
| 0.112 | 11/16 5/32 9/32 3/16 17/32 
0.137 | 3/4 | 5/32 | 5/16 3/16 19/32 
0.152 | 13/16 5/32 | 5/16 | 13/64 | 21/32 
0.180 | 7/8 | 3/16 | 11/32 | 7/32 11/16 
0.225 1 | 7/32 | 3/8 | 1/4 | 25/32 
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Table 4. Gullet Dimensions for Expendable 
Broaches 


Based on Small Lands, Deep Gullets, 
and Simple Shape 











| | 
Area, Pitch, | Land, | Depth, | Flat Width, 
Square Inches Inches | Inches | Inches 
Inches , | 
0.0003 | 1/32 0.007 | 0.015 0.010 
0.0010 | 1/16 0.015 | 1/32 0.020 
0.0025 | 3/32 0.020 | 3/64 0.035 
0.004 1/8 1/32 | 1/16 | 0.040 
0.007 | 8/16 | 1/16 3/32 | 0.050 
0.012 | 7/32 1/16 | 7/64 | 1/16 
0.017 1/4 1/16 1/8 | 3/32 
0.025 | 5/16 o/s 5/32 1/8 
0.036 3/8 7/64 3/16 9/64 
0.044 7/16 1/8 | 7/32 5/32 
0.067 1/2 1/8 1/4 | 3/16 
0.105 5/8 5/32 5/16 7/32 
0.160 3/4 b/az | 3/8 1/4 
0.275 1 3/16 1/2 5/16 











2. Determine what performance is expected of 
the broach, and from Table 5 select a constant 
for the type of broach to be used, and multiply 
that value by chip area to determine required 
gullet area. 

3. From Tables 2, 3, or 4, depending on the 
application, select a pitch that provides an area 
closest to the required gullet area. 
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4. Check for tooth strength, tensile strength 
at smallest cross-sectional area, and broaching 
machine capacity. If the tool is a push-broach, 
check for buckling possibilities. 

An example will make the procedure clear. 
Suppose that a mild steel part 2 inches long is 
to be broached on a low-production basis. The 
broach is a spline type and a depth of cut of 
0.0018 inch is to be used. The method of deter- 
mining the pitch of this broach would be as 
follows: 

1. The chip area is 2 « 0.0018 — 0.0036 
square inch. 

2. Referring to Table 5, in the vertical column 
for low-production broaches, opposite the hori- 
zontal column “spline” (for the proper depth of 
cut) the ratio is found to be 8. Then 8 x 0.0036 
= 0.0288 square inch. 

3. From Table 3, it can be seen that a broach 
with a gullet area nearest to 0.0288 should have 
a pitch of 3/8 inch. The land, depth, and radius 
dimensions corresponding to this pitch, as given 
in this table, should also be employed. 

4. Check strengths using these dimensions. 

Suppose, again, it is necessary to determine 
the maximum length of cut obtainable with a 
given high-production broach. This broach, hav- 
ing a 5/8-inch pitch and large lands to pro- 
vide sufficient strength and permit a maximum 
amount of regrinding, is to make a 0.010 inch 
deep-roughing cut in alloy-steel forgings. 

Referring to Table 5, under vertical column 
for high-production broaches and opposite hori- 
zontal column for deep roughing, we find a gul- 
let area to chip area ratio of 6. 

Now 


Gullet Area 
Ratio « Depth of Cut 


In Table 2 opposite 5/8 inch pitch, the gullet 
area is found to be 0.069 square inch. Then sub- 
stituting the numerical values in the formula 
above, we have: 


0.069 
6.0 « 0.010 


= Maximum length of cut 





—1.15 inches maximum length of cut 





Number of Teeth in Contact with the Work 


The number of broach teeth that may be in 
contact with the work at one time is influenced 
by the effective volume of the gullet, the machine 
capacity, the tensile or compressive strength of 
the broach, and the pressure of the teeth in con- 
tact. As many as eighteen teeth in simultaneous 
engagement have been used on a broached part, 


Fig. 3. Standard broach tooth terminology 
employed in Tables 2, 3, and 4 
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as may be seen in Fig. 4. In surface broaching, 
the effect of the pressure tends to separate the 
work and the broach. In broaching holes, the 
pressure Causes an expansion which recedes after 
passage of the broach. The hole may be as much 
as 0.001 inch smaller than the broach diameter, 
depending on the broach sharpness and the wall 
thickness of the work part. 

Another “arbor effect”? produced by the pres- 
sure is to straighten a crooked hole while cutting ; 
then after the broach has passed through, the 
part resumes to some degree its original warped 
condition. This also applies to splines that fol- 
low a previously formed helix which may have 
resulted from heat-treatment or machining 
stresses. Chattering also is sometimes caused by 
having too many teeth in contact with the work 
at one time. 

Broaches for very long and accurate holes have 
the teeth widely spaced as shown at A in Fig. 5 
to avoid tensile strength failure of the broach 
which might result from having too many teeth 
in simultaneous contact with the work. This 
design also allows the part to cool slightly and 
to contract in between cutting teeth. 

If the number of teeth in simultaneous contact 


with the work is less than the customary three 
or four, drifting may result. When the pitch is 
greater than the part length, as seen at B, the 
guiding effect in the hole is lost. Helical gullet 
grooves are sometimes useful in these cases, and 
have the added advantage of providing continual 
cutting action. 


Causes of Chips Locking in Gullet 


To prevent chips from locking in the gullet, 
gullet angles should always be less than 45 de- 
grees. The angle is measured between the broach 
axis and a line from the tooth land tangent to 
the gullet radius, as indicated at C, Fig. 5. Many 
broaching difficulties can be traced to having gul- 
let angles greater than 45 degrees. The friction 
and tension of a coiled chip cause it to expand 
in the hook and heel curves and firmly lock it in, 
as shown at D. If the locked chip is not removed, 
the chip from the next cut will overload the 
capacity of the gullet, and some form of failure 
will oecur—in the broach, machine, or work part. 
Much heat is also generated by the friction of the 
chips being forced up a steep wall. Well polished 
gullets will reduce much of this type of failure. 


Table 5. Ratios between Broach Gullet Area and Chip Area for Broaching Steel 
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| | Paulette | aa Expendable Temporary 
Depth of —_ ee ee a 
Type of Broach wa Ample Gullet | oe — sar hs aaa 
— | Compression | Compression | Compression 
re ¥ ; 7 _— : fi ea 0.001 to 0.006 | | 10 7.0 | 5.0 3.0 
ae Ba aces ee ey = = SS ee EN ee ee) eee — 
gw MT EeTTET EEL Cray CT ee eee 0.006 to 0.010, 8.0 5.0 4.0 2.5 
—_ cee ee = = ; ee ee sal 
RR MINT Te oe TE TT 9.0005 to0.002) 12 8.0 | 6.0 4.0 
gpline ........-+. Lottie, [Oon2too06| 10 | mo | 50 | 30 | 
ee ee a 5s anata nist ieteeodacata % 0.006 1“ 0.010 8.0 ij 5.0 | _ 40 of en 
ROUNG (Smale) ...42506650:65:. ite a 7 ay | 0.0002 to 0.001 20 i 1 ; 10 z 60 
Nib NID fs iacarsutearnedueas .. looooztoo.oce] a2 =| 80 |e] 
Deep Roughing sesiiiainaiea eae . : et eae to 0.015) 6.0 a 4.0 —_ £0 - ] 89 
Nibbling (with Side eaitncumaaits ee ; j - | 0.001 to 0.008 i 6.0 to 1.0, Depending sieht Volume 
Surface (Straight) .......... aoe pees 0.0005 to 0.008 42 | 8.0 | 6.0 | 4.0 f 
Surface (Straight) ...... roe: cess. | 0.008 to ae wo «| | 5.0 30 
Surface (Shear) .......«.. aia . ma Beaters a 0.0005 to 2.008 May Go Below 1.0 if Chips Have Side Discharge 











Note 1: For crumbly chips, such as cast iron, multiply above ratios by 0.6. 





Note 2: For heavy depths of cut, use larger tooth lands for strength. 
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Another type of chip locking takes place when 
the gullet depth is too great for the length of cut 
being made. The chip adheres to the hook of the 
tooth, as shown at E in Fig. 2, and is sometimes 
instrumental in broach failures. A shallower gul- 
let would curl the chip enough to permit it to 
drop out after the pass. 

A technique sometimes used in these cases is 
to grind an auxiliary lip on the cutting edge of 
the tooth, as at F, Fig. 2. This causes the chip to 
form a smaller curl as it is pushed away from 
the wall of the hook angle. Since the chip formed 
is from one-quarter to one-half the length of cut, 
an estimate can be made as to the possibilities 
of its adhering to the hook. 


Side Displacement of Chips 


The deviation of the chip from the axial plane 
of the broach occurs because the chip ordinarily 
coils in the direction of least resistance. This 
action, known as side displacement, happens fcr 
one or more reasons—for example, because the 
cutting teeth have a shear angle, as on surface 
broaches, or because the work-piece is tapered 
er slanted so as to cause unsymmetrical chips. 
It also occurs in second-pass nibbling cuts when 
the ratio of cutting width to cutting depth is 
about 20 to 1 or less. 





— 
1 agree) 8 
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When the force is unequally distributed at the 
cutting edge or when the chip is of variable thick- 
ness and unsymmetrical shape, as in chips from 
broach teeth having chip-breaker notches or flats, 
side displacement also occurs. Taking advantage 
of this action, it is possible to reduce the ratio 
of gullet area to chip area down to 1, provided 
extra gullet volume is available for the chip to 
go into. 


Galling and Seizing or “Pick-up” 


The continual passage of the broach through 
the part causes soft metal to adhere firmly to 
the broach teeth and results in tearing and scor- 
ing of the freshly cut surface. Many hours of 
stoning are usually needed to remove the tiny 
particles from the cutting edges, lands, and gul- 
lets of the entire broach. This condition may 
occur on the first pass of a new broach, even 
though the teeth are razor sharp, but in most 
cases, it does not happen until the teeth have been 
dulled slightly by use. The rounded cutting edge 
no longer has the ability to “get under the chip” 
but has a smearing-burnishing action. 

The smaller the depth of cut, the more impor- 
tant is sharpness of the cutting tool point. It may 
even be stated that the radius worn on the tool 
tip should never exceed one-half of the depth of 
cut, so that if the depth of cut is 0.0002 inch, no 
more than a 0.0001 inch radius would be per- 
mitted on the cutting edge. This is difficult and 
costly to produce and maintain. 

Various degrees of relief from seizing and gall- 
ing are obtained with certain cutting fluids, such 
as sulphur-base oils and carbon tetrachloride. 
They cool and lubricate the work face and the 
cutting tip of the tool or form granular com- 
pounds with low shear strength that reduce fric- 
tion. Cyaniding and other surface hardening 
methods increase the compressive strength of the 
tool point. Chrome plating and oily cutting fluids 
reduce some friction on the broach. Back taper 
at the sides of the teeth and side relief of the 
teeth are also utilized as a preventive measure in 
minimizing friction by reducing the contact area 
between the broach and the work. 

Many broaches of the spline type are manu- 
factured with a taper of 0.001 to 0.005 inch in 
the length of the broach, causing the teeth to 
have a progressive clearance. Thus, only the tips 
of the spline teeth are in contact with the work. 


Fig. 4. An example of a broaching operation in 

which eighteen teeth of the broach were in simul- 

taneous contact with the work. The gullet area to 

chip area ratios are shown at the left beside the 

points of chip formation. Photograph courtesy of 
the Colonial Broach Co. 
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However, this creates a generating condition 
whereby the profile of a broach tooth form be- 
comes smaller toward the top, as at A, Fig. 6. 
For example, one involute broach was made 
with a back taper of 0.001 inch, which caused a 
generated profile error of 0.0005 inch in dimen- 
sion d. This can be remedied, if necessary, by 
compensation in wheel dressing before grinding 
the broach. 

By providing side relief on the broach teeth to 
reduce “pick-up,” most of the tooth profile edge 
that is not cutting is removed, as indicated at B. 
This also reduces some of the broaching force 
required by eliminating friction. It should be 
remembered, too, that broaches with side relief 
have less area in contact with the work, so that 
the guiding effect is also reduced. 


How to Correct Drifting of Broach 


Undoubtedly, the most annoying difficulty in 
broaching is “drift,’”’ where the axial or radial 
alignment changes during the cutting operation. 
In spline broaches, an axial or side drift will pro- 
duce pitch diameter eccentricity and profile 
errors. A rotational drift will result in thinned 
teeth having profile errors as well. Sometimes a 
slight helix is produced with a straight broach 
by drift of the broach. Among the most usual 
causes of drifting are bent broaches, misalign- 
ment between the work and broach, and misalign- 
ment between the broach and the machine. 

When the broach body diameter is too small 
for the hole, drifting will occur, as it will when 
the guiding effect is reduced by excessive side 
relief. Other causes include irregular or unsym- 
metrical shaped jobs, where the cutting action 
is not equally distributed in relation to the pull- 
ing axis; hard spots in the work; and broaches 
having one side sharp and the other side dull. 
The most common cause of drifting, however, is 
movement of the work during broaching. 

Various techniques are employed to correct 
drifting. For example, in broaching splines, the 
spline form is produced from the minor diameter 
to the major diameter, with the teeth a few thou- 
sandths of an inch under size; then they are side- 
cut to the finish size with either one or two 
broaches. Sometimes this operation is performed 
with broach teeth that are at least 1/32 inch 
under size, after which a sizing section or another 
broach is used to bring the spline tooth spaces to 


Fig. 5. Widely spaced broach teeth, as shown at 

(A), are used for very long and accurate holes. 

When the pitch is greater than the work, the 

guiding effect in the hole is lost, as indicated at 

(B). Broach tooth gullet angle is shown at (C), 
and a chip locked in a gullet at (D) 


the correct size. When the minor diameter of the 
broached hole must also be concentric with the 
pitch diameter of the splines, the teeth are often 
used as guides, while round cutting sections finish 
the minor diameter to size. Another method of 
preventing drift is to make the broach body 
diameter only 0.0005 inch under the starting hole 
size instead of the usual 0.002 or 0.003 inch. 


Importance of Removing Sharpening Burrs 


A freshly sharpened broach should have the 
small grinding burrs stoned off. Even burrs only 
6.0002 to 0.0003 inch in height on the broach 
teeth will cut a part over size. Usually, after 
broaching a few pieces, the burr is worn off. If 
the work-piece continues to measure over or 
under size (for internal and external broaches, 
respectively), the broach should be honed. Care 
should be taken not to round off the cutting edges. 


Providing Chip-Breakers in Broaches 


During formation, a chip cut by a spline broach 
has the tendency to become a small amount wider 
than the width of the tool point—about 0.002 to 
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, Fig. 6. The effect of using back taper on 
each broach tooth to reduce friction is shown 

at (A), where the error generated in a spline 

profile is illustrated. Side clearance, for the 
same purpose, is shown at (B) 


— 








0.005 inch. This expansion produces friction, 
and will score the work and sometimes cause fail- 
ure in the broach by reason of the side pressure 
that may build up. Notches in the cutting edges 
relieve this condition and reduce the chip width 
when this side pressure occurs. Round broaches 
and other curved surface broaches make curved 
chips, which buckle as they coil. Chip-breakers 
for these conditions should be made wide enough 
so that radial interference from adjacent chips 
will not occur. 

The use of notches for chip-breakers may form 
lines in the finished work-part. This is sometimes 
due to the burrs caused by notching and some- 
times to soft metal particles that form a built-up 
edge on the tool. Under these circumstances, the 
work is scored deeper than the finishing teeth are 
able to shave off. The use of flats instead of 
notches alleviates this condition, but they are 
more expensive to produce. 


Causes and Prevention of Chattering 


Although chattering in broaching operations 
rarely occurs, there are three main reasons for 
it. These are that the material is too hard; the 
work is insecurely supported ; and built-up vibra- 
tion frequencies occur. The latter is a result of 
the impacts of the broach teeth entering the hole 
or contacting the surface. This has been known 
to cause the broach to whip and snap. By slowing 
down the speed to about 5 surface feet per min- 
ute, staggering pitches, or using shear-cut teeth, 
this may be eliminated. When the work supports 
yield, the work may oscillate and leave chatter 
marks. Whipping can also be caused by this. 
Another source of chatter is a difference in load 
that causes a ram to surge. A screw or rack 
type of broaching machine would have a more 
solid stroke. 

To eliminate chatter, it is sometimes useful to 
change the cutting fluid, several recommended 
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fluids being carbon tetrachloride, kerosene, tur- 
pentine, or even ice water. Changing the cutting 
speed to one that is faster or slower also helps, 
as does changing the depth of cut. Other means 
by which chatter can be eliminated include in- 
creasing or decreasing the hook angle of the 
broach tooth (even a negative hook helps some- 
times) and reducing the number of teeth in sim- 
ultaneous contact with the work. 


* * * 


Steel Founders’ Society Names Winners 
in $1000 Design Award Competition 


Increasing use of steel castings to meet com- 
plex engineering, design, manufacturing, and 
sales requirements in all basic industries was 
emphasized in the results of the International 
Design Awards Program sponsored by the Steel 
Founders’ Society of America, Cleveland, Ohio. 
Entries in the $1000 competition, instituted to 
stimulate advanced engineering design, were re- 
ceived from all over the country, as well as from 
abroad. 

Heading the list of winners was George Ha- 
bian, engineer for the Western Electric Co., New 
York City, who received the top award of $300. 
The recipient of the second prize of $200 was 
Charles L. Babb, engineer in charge of design of 
the centrifugal pump department of Allis-Chal- 
mers Mfg. Co., Milwaukee, Wis. The third prize 
of $100 was awarded to Leonard G. Daniels, re- 
search metallurgist of Thompson Products, Inc., 
Euclid, Ohio, who, at the time of filing his entry, 
was a member of Precision Metalsmiths, Inc. 
Nine other awards of $50 and $25 were made. 


* * * 


Out of the 850,000 wage-earners employed in 
Michigan industries, 635,000 are dependent on 
private automobiles to get to work. 
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One of the load cells installed at the ends of the 

rolls of a cold-strip rolling mill, which provide 

for controlling the thickness of aluminum sheets 
as they are being produced 


Uniform Aluminum Sheets Insured 
by Load Measuring Units 


To obtain more uniform aluminum-sheet prod- 
ucts, the cold-strip rolling mills in the Edgewater 
plant of the Aluminum Co. of America have been 
equipped with load measuring units incorporat- 
ing bonded resistance wire strain gages. With 
these load weighing devices, or load cells, at each 
end of the mill rolls, closer control of operations 
is possible, because there is an accurate continual 
indication of roll loads and the load can be ad- 
justed while rolling is in progress. This feature 
permits control of the thickness while the sheet 
is being produced, without waiting until the 
whole length of material has passed through the 
rolls. Protection is also provided against bear- 
ing overloads. 

The mill reduces aluminum strip from No. 11 
gage (1/8 inch) to No. 24 gage (0.025 inch). 
The load capacity of the two cells, one of which 
is shown in the illustration, is 600,000 pounds 
each. The load cells were produced by the Bald- 
win-Lima-Hamilton Corporation. 


* * * 


The Siewek Tool Co., 2860 E. Grand Blvd., De- 
troit 2, Mich., announces the availability of full- 
size individual templet tracing sheets covering 
rack and pinion type and spring type drill jigs. 
Those interested can obtain copies by requesting 
them on a business letter-head addressed to the 
company at the address given above. 


Productivity Increased Tenfold 
by Cemented-Carbide Tools 


Simply by changing tool specifications, the 
Cleveland Automatic Machine Co. has been able 
to make a time saving of more than 90 per cent 
in machining a heavy part for a die-casting ma- 
chine. The complex, eighteen-operation job, for- 
merly requiring from thirty to thirty-six hours 
with high-speed steel tools, is now accomplished 
in three hours with tools tipped with standard 
Grade 78B Carboloy blanks. 

The part is a heavy die platen made from hot- 
rolled S A E 1020 steel plate that is 6 3/4 inches 
thick after planing. Included in the machining 
operations are rough- and semi-finish-boring, 
counterboring, reaming, and chamfering. All of 
these operations on the die platen are performed 
on a Cincinnati-Bickford 19-inch column radial 
drilling machine. 

One of the major difficulties in machining this 
part is that the holes are prepared for boring by 
burning them through with a torch. Conse- 
quently, they are rough, irregular in outline, and 
somewhat out of proper location. This throws 
a heavy, irregular load on the tools because the 
cut is deeper on one side of the holes than the 
other, and roughing cuts are often interrupted. 
However, the carbide tools stand up, even at 
the greatly increased speeds and feeds used. 





Time required to machine thick steel die platens 
has been reduced more than 90 per cent by the 
use of carbide tools 
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Extruding 
Hollow-Steel 
‘Tapered-Section 


Propeller Blades 




















N outstanding development in the hot-extru- 
sion of steel has resulted in a new mass- 
production method of manufacturing one-piece, 
hollow-steel propeller blades for high-speed com- 
bat and commercial aircraft. The revolutionary 
new extrusion process was perfected by the Pro- 
peller Division of the Curtiss-Wright Corpora- 
tion, Caldwell, N. J., in cooperation with the 
Manufacturing Methods Branch of the Industrial 
Planning Division and the Propeller Laboratory 
of the Engineering Division, Air Materiel Com- 
——4 } mand, at the U. S. Air Force Development Cen- 
a =a =6ter, Adrian, Mich. 


5. ; ; While the hot-extrusion of steel and the lighter, 

Fig. 1. A one-piece finned tube (center), produced e p 

by heating and squeezing the 400-pound steel billet softer metals is not new, this process has hereto- 

(left) through a series of extrusion dies, is trans- : i i 

formed into @ finished propeller blode (right) by fore been confined to the production of pipes, 
flattening and forming tubes, bars, and other simple shapes. Now the 


hot steel can be extruded into the complex shape 
and tapered thickness required in propeller-blade 
manufacture. White-hot billets of chromium- 
nickel - molybdenum alloy steel are squeezed 
through dies on a Loewy 5500-ton horizontal ex- 


Fig. 2. The chromium-nickel-molybdenum alloy- 


steel billet, preheated to the proper temperature trusion press to produce the 200-pound, 10-foot 

in a salt-bath furnace, is inserted in the die of | 1 Unite Auli Thi 

the extrusion press for the first operation, which — inde er biade tu _ i 1S process, accom- 
forms the propeller-blade shank plished in three stages, is quite a contrast to the 


present time-consuming methods of welding to- 
gether, brazing, and forming two specially pro- 
cessed flat plates weighing 750 pounds before 
machining, in order to produce the same size 
blade. 

In addition to the savings in strategic mate- 
rials effected by this process, skilled manpower 
requirements, costly machining operations, and 
floor space are reduced. Operations now requir- 
ing hours of tedious hand work can be accom- 
plished in minutes with the new process. Blade 
quality and strength-to-weight ratio are also in- 
creased. Production by the new method has 
already started, and plans are being made to ex- 
tend the use of the extruded blades as rapidly as 
manufacturing facilities become available. The 
hot-extrusion process could also be adapted to 
the manufacture of landing-gear struts, heli- 
copter masts, drive-shafts, gun barrels, and 
many other parts. 
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Fig. 5. (Above) Hot-extruded tubes are 

transformed into propeller blades by flat- 

tening and forming in a die which gives 

it the proper twist and shape. Nitrogen, 

under 1100 pounds per square inch 

pressure, provides internal support dur 
ing the operation 


Fig. 6. (Right) Magnaflux inspection of 

both internal and external surfaces fol- 

lows the flattening and forming opera- 

tions on the extruded steel tube. The 

only major machining operation required 

on the extruded and formed blade is on 
the shank or hub end 
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Fig. 3. (Above Left) After being 
reheated, the partly formed 
steel billet is returned to the 
5500-ton extrusion press for 
the second operation. In this 
step, the shank section is ex- 
panded and tapered in prepara- 
tion for final extrusion of the 
blade tube 


Fig. 4. (Above Right) The 
white-hot propeller blade tube 
emerges, shank end first, from 
the extrusion press after the 
third and final operation. The 
present method of manufacture 
requires the welding together, 
brazing, and forming of two 
flat plates 

















Heavy Non-Cutting Metal for Use in 
the Balancing of Equipment 


A non-cutting metal which is heavier than ce- 
mented carbide and 50 per cent denser than lead 
is now being manufactured by the Carboloy Com- 
pany, Inc., Detroit, Mich. This metal, known as 
“Hevimet,” is suitable for use as balance weights 
on crankshafts, gyroscopes, propellers, centrif- 
ugal clutches, and other moving parts. Having 
the advantage of maximum weight with mini- 
mum size, it is applicable for both static and 
dynamic balancing. Because of its ability to re- 
sist the penetration of radioactive rays, “Hevi- 
met” is also of value in the construction of gam- 
ma-ray screens such as are used in radiotherapy 
and similar SPDNOCRTIOME. 2... 66. 6 oe 6 ene eee 1 


Acid- and Alkali-Resistant 
Rust Preventive 


The Swan-Finch Oil Corporation, New York 
City, has brought out a solvent type, organic 
metal preservative for the protection of highly 
finished surfaces. ‘Saf-pHilm” rust preventive, 
as it is called, is fast drying and forms a colored 
yet transparent film within fifteen minutes. The 
film has the ability to resist acids and alkalies, 
and may be applied by dipping, brushing, or 
spraying. It can be easily removed with kero- 
ee aa ee Tere serene 2 


Copper Brazing Paste Containing Iron 
Produces Stronger Joints 


A copper brazing paste containing iron has 
been placed on the market by the Glidden Co., 
Cleveland, Ohio. Stronger brazed joints, savings 
in the amount of copper necessary, and reduced 
fluidity of the brazing material are said to result 
from the use of the new product, known as “‘Cu- 
bond.” The paste can be applied with more speed 
and less waste than the rings, foil, slugs, etc., 
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OF INDUSTRY 


The Properties and New Applications of 
Materials Used in the Mechanical Industries 


usually employed in copper brazing. It is avail- 
able with either a water-thinned or petroleum- 
PIII: eoxreecuk beck uteree denease tens 3 


Refractory Materials for Temperatures 
up to 4600 Degrees F. 


The Norton Co., Worcester, Mass., has brought 
out a new refractory product designated “fused 
stabilized Zirconia.” Molded shapes of this ma- 
terial will withstand temperatures up to 4600 
degrees F. Uses for this product include a vari- 
ety of molded shapes, such as furnace lining 
bricks for gas synthesis at high temperatures in 
the chemical industry, setter plates for firing 
titanates used in the construction of capacitors 
in the electronic equipment field, heating ele- 
ments for electric furnaces, containers and con- 
veyors for molten steel, and thermal insulation 
for high-frequency induction or resistor-wound 
eee re ee errr ee ere a 4 


New Soldering Alloys Developed 
to Conserve Tin 


The development of a group of solders that 
permit savings of at least 50 per cent in the tin 
normally used has been announced by the Metals 
Conservation Committee of Federated Metals 
Division, American Smelting & Refining Co., 
New York City. The new ST (save tin) solders 
are basically silver-tin-lead alloys, compared 
with the usual tin-lead variety. The addition of 
a small percentage of silver permits a marked 
reduction in the tin content, and at the same 
time, produces a joint at least as good as that 
obtained with the original alloy. 

While it is difficult to recommend specific sub- 
stitutions, because of varying processes and re- 
quirements, some general ideas on the applica- 
tion of the new solders may be given. For ex- 
ample, ST-30 (30 per cent tin) solder is said to 
perform as well as the commonly used 50-50 sol- 


To obtain additional information about materials 
described here, use Inquiry Card on page 239. 
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der (50 per cent tin, 50 per cent lead) or 40-60 
solders. Also, ST-25 can be substituted for the 
35-65 solders used in soldering the end seams of 
cans, and ST-20N can be employed in place of 
30-70 for sealing milk cans. The same fluxes and 
means of application can be used as with previ- 
am Vm-tond OOMbere. .... .. 5 6 dnc ccvivcewwsce 5 


Tubing that Resists Oxidizing 
and Reducing Corrosives 


Tubing and pipe suitable for handling a vari- 
ety of oxidizing and reducing corrosives has been 
placed on the market by the Alloy Tube Division 
of the Carpenter Steel Co., Union, N. J. The 
tubing is made from Hastelloy strip, a product 
of the Haynes Stellite Divisior., Union Carbide 
and Carbon Corporation, and is available in two 
forms, designated Carpenter alloys Band C. A 
characteristic of alloy B tubing or pipe is its re- 
sistance to hydrochloric acid in all concentrations 
and at all temperatures, and to sulphuric acid 
above 80 degrees C. It is not recommended for 
oxidizing atmospheres. 

Alloy C tubing will withstand strong oxidizing 
conditions, such as those encountered with nitric 
acid, free chlorine, aqueous solutions of chlorine, 
and acid solutions of ferric and cupric salts. It 
resists phosphoric, acetic, formic, and sulphuric 
acids, and is recommended for use with hydro- 
chloric acid at temperatures up to 50 degrees C. 

Round tubing of these alloys is available, an- 
nealed and pickled, in diameters ranging from 
5/8 inch to 4 1/2 inches. Round pipe is furnished 
in sizes from 3/8 inch through 4 inches....... 6 


Silicone Rubber Parts Reduce 
Production Costs 


A new silicone rubber compound, designated 
161, is now available in the form of gaskets, 
sleeves, washers, channel, seals, tubing, and 
other molded, extruded, punched and lathe or 
die-cut rubber parts. Because this compound 
can be fabricated more quickly and easily than 
previously developed silicone rubbers, production 
costs of parts have been reduced. The red color 
of this material eliminates possible soiling dur- 
ing end fabrication. 

Although the dielectric strength of the new 
compound is only 170 volts per mil, it retains the 
other outstanding qualities of silicone rubbers— 
resistance to extreme temperatures, weather 
conditions, and oils. Physical properties include 
a tensile strength of from 470 to 520 pounds per 
square inch, elongation of 110 to 160 per cent, 
and a specific gravity of 2.1. It is suitable for 


To obtain additional information about materials 
described here, use Inquiry Card on page 239. 


use in industrial ovens, steam generators, jet air- 
craft engines, and die-casting machines, as well 
as in systems handling hot or cold fluids, gases, 
and vapors. This new compound is a product of 
the Stalwart Rubber Co., Bedford, Ohio....... 7 


Cast-Iron Gas Welding and 
Brazing Rod 


The All-State Welding Alloys Co., Inc., White 
Plains, N. Y., has placed on the market a cast- 
iron gas welding and brazing rod which employs 
a smaller quantity of critical materials and can 
be substituted for nickel-base welding alloys. 
This rod—aAll-State No. 3 cast-iron (copper- 
coated) welding and brazing rod—is recom- 
mended for repairing breaks and cracks, filling 
blow-holes, and building up worn surfaces, as 
well as for general production work. 

Compared with other cast-iron rods, it flows 
better, makes a denser deposit, and is easily 
machined. Other properties include a tensile 
strength up to 48,000 pounds per square inch; 
a Brinell hardness of 170 to 200; and a working 
temperature of 1400 to 1500 degrees F. All- 
State No. 1 cast-iron flux and a neutral oxy- 
acetylene flame are used with the new rod.....8 


Additive for Coolants Increases Rate 
of Heat Dissipation 


A multi-phase wetting agent that gives reg- 
ular coolants improved heat dissipation, result- 
ing in longer too life and increased machine 
speeds, has been developed by the Aquadyne Cor- 
poration, New York City. “Hydrodyne,” as the 
new product is called, utilizes the basic principle 
of “wet water.” One part of this compound added 
to 1000 parts of coolant reduces the interfacial 
tension of the coolant. This assures intimate 
contact with working surfaces and accelerates 
the dissipation of heat. The coolant, with its 
lowered surface tension, penetrates the finest 
CRIN ooo ine hoa AT ee ee 9 


General-Purpose Grease for Use 
in Industrial Plants 


E. F. Houghton & Co., Philadelphia, Pa., has 
brought out an oxidation-inhibited multi-pur- 
pose grease known as “Cosmolube.” A property 
of this grease that makes it highly versatile is 
its resistance to extremes of temperature and to 
wet conditions. It is a grease of smooth texture, 
which clings well to all metal surfaces, reducing 
liquidation to a minimum. ..............+-- 10 
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Clary Allen Retires as Editor of British MACHINERY 


LARENCE ED- 
GAR ALLEN, 
who has been editor 
of the British publi- 
cation MACHINERY 
since the inception in 
1912 of that leading 
European technical 
journal, retired on 
March 31. As editor, 
he guided the des- 
tinies of the publica- 
tion through a period 
of phenomena! devel- 
ment in the British 
metal-working indus- 
try. By his personal 
efforts, he accom- 
plished much in 
breaking down the barriers of secrecy that for- 
merly surrounded the manufacturing activities 
of individual British concerns, and thereby ren- 
dered a valuable service in promoting the ex- 
change of manufacturing information. 

Mr. Allen became interested in technical jour- 
nalism at an early age, partly as a result of the 
discovery that “a pen, if not mightier, was more 
comfortable than a cold chisel on a winter’s morn- 
ing.” Prior to his association with MACHINERY 
he was an editor on two other technical publica- 
tions, and also served as consulting engineer on 





machine shop and 
power plant equip- 
ment. 

In his capacity as 
editor of MACHINERY, 
Mr. Allen became a 
familiar figure wher- 
ever machine tools 
are built and used in 
Great Britain. He 
made several visits to 
this country, the most 
recent in 1947 when, 
at the age of seventy- 
six years, he attended 
the Machine Tool 
Showin Chicago. Mr. 
Allen also regularly 
attended the Leipzig 
and Paris Fairs for many years. In 1931, when 
Russia was becoming an important market for 
machine tools, he made an extensive tour of that 
country, and wrote one of the few authentic re- 
ports ever published on the status of engineering 
production in the U.S.S.R. 

Mr. Allen possesses the gift of good fellowship 
and has made innumerable friends in his travels, 
both at home and abroad. He is an associate 
member of the Institution of Mechanical Engi- 
neers and the Institution of Electrical Engineers 
—two outstanding British engineering societies. 





Many of MACHINERY ’S subscribers keep 
their back copies in a permanent file for 
reference purposes, and a considerable num- 
ber bind them for protection and convenience, 
complete with annual indexes supplied by 
us. Other readers contribute their copies to 
local libraries and hospitals and, of course, 
many readers discard their copies after they 
have clipped technical articles of especial 
value to them. 

Whatever you do with past copies, they 
should not be thrown away carelessly under 
the conditions prevailing today. Ever since 
the Korean War began, there has been a 
tremendous increase in the demand for prod- 
ucts manufactured from waste paper—paper 
itself, paper board, roofing materials, build- 





What Do You Do with Your Magazines? 


ing boards, and many items required directly 
in the war effort. 

Already a scarcity of paper exists, and pub- 
lishers are experiencing difficulties in obtain- 
ing stock for the publication of magazines 
and books that can be of great help in 
speeding the fulfillment of the National 
Defense program. 

Magazines of all kinds, newspapers, and 
wrapping paper ready to be discarded, should 
be carefully set aside until a sufficient quantity 
has been saved to interest the representatives 
of the Boy Scouts, Salvation Army, and other 
civic or religious organizations. They can 
make good use of the funds that waste paper 
will provide, and at the same time a scarce 
material will be conserved. 
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TOOL ENGINEERING 


Tools and Fixtures of Unusual Design, and 


Labor-Saving Methods that Have been Found Useful by 


Men Engaged in Tool Design and Shop 


Air-Clamping Arrangement that Solved 
a Troublesome Drilling Problem 


By ROBERT W. NEWTON, Assistant Chief Tool Designer 
New York Air Brake Co., Watertown, N. Y. 


A saving of 17 per cent was obtained in drill- 
ing a forged brass piston for an air-brake valve 
by the use of the air-actuated drill jigs seen in 
Fig. 1. Details of one of the jigs and a view of 
the part are shown in Fig. 2. Four small-diameter 
holes have to be drilled in one rib of the piece, as 
seen in the end view at the lower left. Since two 
of the holes are quite deep in relation to their 
diameter, it is essential that the work be accu- 
rately located in the jig to prevent the drills from 
breaking through the wall of the rib. Four drill 
jigs are employed for each size piston, one jig 
being used for each hole. 

Previous to adapting the jigs for air-clamping, 
the work was held by means of knurled-head 
screws that were threaded into the head end of 
the pistons. Although only a few threads in the 
work were engaged, it was sometimes difficult to 
start the screws, and this method of clamping 


Fig. 1. Air clamping is em- 
ployed on the jigs used in 
this multiple-spindle drilling 
set-up. Four small-diameter 
holes are successively drilled 
in forged brass pistons 


Time- and 


Work 





proved slow. Also, with the work in place, the 
jigs were heavy and cumbersome to move from 
spindle to spindle on the multiple-head drilling 
machine used. It was decided, therefore, to de- 
part from the usual practice and move only the 
work-pieces. Accordingly, the new jigs were 
fastened to the drilling machine table, directly 
under each spindle. 

Each jig, as seen in Fig. 2, consists essentially 
of a baseplate and a bushing plate that are 
screwed and doweled to an upright block. A hole 
bored in the upright block provides a sliding fit 
for the spring-loaded locator. The hole is bored 
sufficiently deep to allow the springs to be com- 
pressed when the work is clamped. The locator 
is machined to fit around the ribs forged on the 
work-piece, and is a sliding fit on two dowels 
pressed into the upright block. The heads of four 
socket-head cap-screws, which are threaded into 
the locator, slide in counterbored holes in the 
upright block when the work is clamped. 

Two guide blocks, welded to the baseplate, are 
machined on their inner faces to provide a slid- 
ing fit for the hinged clamp. The hinged clamp 
pivots about a pin driven through the two guide 
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blocks and locked in place by two socket-head set- 
screws. A low-pressure air cylinder, 3 inches in 
diameter, with a 1-inch stroke, is secured to the 
under side of the drilling machine table. The 
table is drilled to provide a clearance hole for the 
piston-rod of the air cylinder, and the baseplate 
of the jig is slotted to provide clearance for the 
clamp when it is in its lower unclamped position. 
The air cylinders can be adjusted or pressure- 
reducing valves can be installed in the com- 
pressed-air lines to prevent distortion of the 
work-piece by the application of excessive clamp- 
ing pressure. 

A slot in the holding end of the hinged clamp 
provides clearance for the flat-sided shank of the 
work-piece, as shown in section X—X, Fig. 2. In 
this way, equal pressure is applied to both sides 
of the part at its center. A three-way, normally 
closed, hand-operated control valve is mounted on 
a bracket that is fastened to the jig. The control 
valve is of the lock-down type, permitting the 
operator to leave a work-piece being drilled in 
one jig while loading or unloading other jigs. 


ore) a0) aa 
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—— LOCATOR 


A standard liner bushing is pressed into the 
top of each jig, the bushing being accurately posi- 
tioned above one of the three desired hole loca- 
tions in the work-piece. A slip bushing of the cor- 
rect size is placed within the liner bushing to 
guide the drill during the operation. 

When the piston-rod of the air cylinder de- 
scends, the hinged clamp is lowered due to the 
action of the spring-loaded locator, and the work 
can be easily removed from the jig. With an un- 
drilled part in the jig, the control valve lever is 
depressed, thus causing the piston-rod to rise and 
push the slotted end of the hinged clamp against 
the work-piece until it is solidly held against the 
face of the upright block. While the two deep 
holes are being drilled by means of automatic air- 
feeding attachments on two of the spindles, the 
operator has sufficient time to drill the other two 
holes by using hand feed. 

When the job was first set up, it was found 
that fine brass chips collected on the locators, 
necessitating the slowing down of production to 
remove the chips periodically. To correct this, 
two lengths of copper 
tubing were provided 
for each spindle, so 
that a continuous air 
blast could be direct- 
ed on each side of the 
locators. This elimin- 
ated the chip problem 
and speeded up pro- 
duction. 
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Fig. 2. Details of work- 
piece and one of the air- 
actuated drill jigs used in 
set-up seen in Fig. 1. 
Modification of the jigs 
and the provision of air 
clamping resulted in a sav- 
ing of 17 per cent 
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Automatic fingers remove the work from a central 
locating stud in this milling fixture so that a hand- 
operated ejector can be used to complete the ejection 


Milling Fixture with Automatic 
Ejector Fingers 


By CLIFF BOSSMANN, Dayton, Ohio 


A milling fixture designed to automatically 
remove a part from a central locating stud is 
shown in the accompanying illustration. When 
the jaws H and J are apart, the work-piece L is 
inserted over the locating stud D. The jaws are 
then closed, at which time fingers A move in and 
contact the work-piece on their tapered sides M. 
The fingers, pivoting. on pins F, are forced out 
against plungers B and, when the jaws are com- 
pletely closed, the tapered sections of the fingers 


Frictional resistance to rela- 
tive motion between the 
lever and the shaft is in- 
creased by placing a series 
of washers in the counter- 
bored hole of the lever hub 





are past the work so that the plungers, which are 
actuated by springs C, close them in around the 
part as shown. 

At the end of the milling cut, the jaws are 
opened and the fingers remove the work-piece 
from stud D. After the part has been released 
from the stud, the operator strikes ejector E, 
which removes the part from the fixture. 

With a few modifications, this tool might easily 
be made for milling and ejecting more than one 
part at a time. 


Increasing the Frictional Holding 
Power of a Lever 


By L. KASPER, Philadelphia, Pa. 


An oscillating lever on a certain machine trans- 
mits its motion to a shaft by frictional contact 
so that the shaft will be infinitely adjustable rela- 
tive to the lever. Although generally satisfactory, 
a change in the product resulted in an increase in 
the load applied, and slippage occurred between 
the lever and shaft. The method which was fol- 
lowed to increase the power of the frictional con- 
tact, without an increase in space requirements, 
is shown in the illustration. 

In the original arrangement, seen at X, the 
lever was locked to the shaft by pressure exerted 
on the lever hubs by a nut provided on the end of 
the shaft. With the present arrangement, seen at 
Y, the outer hub of the lever is counterbored, 
and then slotted at the bottom to the depth of the 
counterboring. The shaft is keyseated as shown. 
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A series of internally and externally keyed 
washers, as shown at the upper right, are carried 
in the counterbored hub, and the assembly is 
locked together with a nut. One of the externally 
keyed washers rests on the bottom of the counter- 
bored hole. The outermost washer is made thicker 
than the others to prevent dishing when sub- 
jected to the pressure of the nut. 

As the externally keyed washers are attached 
to the lever and the internally keyed washers are 
attached to the shaft, relative movement between 
the lever and shaft can be accomplished only by 
overcoming the frictiona] resistance of the con- 
tact surfaces. As the resistance to slipping is 
equal to the product of the pressure and the total 
area of the contact surfaces, it is obvious that 
the method shown, by increasing the total area of 
contact, increases the frictional resistance in 
proportion. 


Fixture for Holding Small Parts 
in Series 


By JOHN E. HYLER, Peoria, III. 


Small parts of uniform size and cross-section 
can be held in series by the fixture illustrated for 
surface-grinding the ends, either square or ob- 
liquely, or for straddle-milling, slotting, or form- 
ing the ends. The base A may be fastened to a 
secondary base so that the fixture can be easily 
attached to the machine table. The work-holding 
members of the fixture consist of two pieces B, 
right- and left-hand, and a piece C, which is dove- 
tailed to match a corresponding dovetail in 
parts B. 

Four swinging clamp members D are mounted 
on body A and are arranged so that one end of 
each bears against a tapered portion of pieces 
B. As a result, when the work-holding unit is 
forced in the direction indicated by arrow F 
through the action of the eccentric clamp E, 
clamps D will pivot on their bearing pins and 
exert a force against the sides of pieces B, mov- 
ing them slightly on the dovetail on part C and 
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Flexible device for securely 
holding small parts of uniform 
shape for milling, grinding, 
forming, or slotting operations 


clamping them tightly on the work-pieces. When 
the clamp is first being lined up for holding a 
given type of work, clamp E is tightened very 
slightly. An attempt is then made to pull the 
work-pieces at the two extreme ends from the 
holder with the fingers. This is done to permit 
adjusting the clamping members D so that the 
two pairs will have equal clamping force. 

If it is easier to pull the work-piece from one 
end than from the other, the clamping pressure 
is not equal. Then one of the two clamping mem- 
bers D at the tight end of the holder is removed, 
and just a small amount is ground from one of 
its pressure areas, after which it is replaced and 
another try is made. By this means, repeating 
the test process until it takes a sharp tug with 
the fingers to remove either of the end pieces 
when £ is lightly set, the device is correctly 
adjusted, assuming the work-pieces to be uniform 
in size. 

In most cases, operations performed on work 
held in a fixture of the type described will include 
only cuts so light that there will be little danger 
of the assembly being lifted from base A during 
machining. Should such trouble be experienced, 
however, it is only necessary to mill vees in the 
edges of pieces B where the clamping members 
D take their bearing, and grind the engaging 
ends of members D for a good line bearing in the 
vees. 

In the design shown, the two pieces B were 
originally one, the holes being drilled first and 
the piece cut in two afterward. Because of the 
way parts B are mounted on piece C, it is pos- 
sible to separate them for milling any desired 
shape of work seats in these parts. Thus when 
the cross-section of the work is not symmetrical, 
a work seat of a certain shape can be milled in 
one member B, and a different shaped work seat 
in the opposite member. If required, it is also 
possible to have two or more sets of pieces B for 
different types of work-pieces, which can be used 
with the same retainer piece C and the same 
base A. 

A device such as described can be made with- 
out any recesses for work-pieces and used for 
holding a number of strips of material in a gang 
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for surface grinding or milling their edges, ma- 
chining first one edge and then the other. Other 
variations in the design are also possible. For 
example, both pieces B can be drilled with two 
pairs of registering holes in their inner edges to 
receive compression springs, so that the clamp- 
ing action will take place against the resistance 
of these springs. The device will then automa- 
tically open, permitting the work to be easily 
unloaded and new parts inserted when the clamp- 
ing pressure has been removed. 


Adjustable Tool for Cutting Internal 
Oil-Grooves 


By ROBERT MAWSON, Providence, R. I. 


Internal oil-grooves, 1/8 inch wide by 1/16 
inch deep, are accurately cut in interchangeable 
machine tool castings by means of the tool shown 
in the illustration. The carbide-tipped tool bit is 
automatically withdrawn from the cut before the 
tool is lifted out of the bore in the work-piece. 
Also, the tool can be adjusted to maintain the 
desired depth of oil-groove after the tool bit has 
been sharpened. 

The shank of the internal grooving tool fits a 
quick-acting chuck, and is threaded to accommo- 
date a lock-nut and stop-nut. The sleeve of the 
tool is also threaded so that the anti-friction bear- 
ing can be held in place by means of a lock-nut. 
The bearing housing, which serves to locate the 
tool in the work-piece, is secured to the outer 
race of the anti-friction bearing by two cone- 
point set-screws. 

A key, which is secured to the shank of the tool 
by means of socket-head cap-screws, projects 
into an elongated clearance slot provided in the 
sleeve. Another slot is also machined in the sleeve 
to provide a sliding fit for the tool-holder. The 
tool-holder is free to pivot about a pin pressed 
into the sleeve, while the carbide-tipped tool-bit 
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is secured in the holder by means of set-screws. 
A vertical spring, mounted in a hole bored in the 
sleeve, keeps the tool-holder in contact with the 
cam surface on the end of the shank, while a 
horizontal spring, which is mounted in a hole 
bored in the shank, acts to keep the shank and 
sleeve apart. 

In operation, the bearing housing enters a 
counterbored hole in the work to locate the tool, 
and the right-hand end of the sleeve enters a 
bushing pressed into the work-holding fixture. 
When the rotating shank is fed to the right, its 
cam surface forces the tool-holder outward, 
thereby placing the tool bit in the cutting posi- 
tion shown. The depth to which the tool bit is 
fed is adjustable and controlled by the location 
of the stop-nut on the shank. 

When the spindle is retracted, the horizontal 
spring forces the sleeve away from the shank 
until the key strikes the end of the elongated slot 
in the sleeve. Simultaneously, the vertical spring 
keeps the tool-holder in contact with the cam 
surface, and the tool bit is thereby raised out of 
the machined groove. 


* * * 


“Cosmoline’— A Registered Trademark 


E. F. Houghton & Co., Philadelphia, Pa., calls 
attention to the fact that the name “Cosmoline,” 
used to designate a rust preventive made by the 
company, is a registered trademark. It is stated 
that erroneous references have been made in the 
press to “Cosmoline,” using the term in a generic 
sense to designate the old type heavy grease pre- 
servatives. The series of ‘“Cosmoline” branded 
products includes, in addition to the heavy in- 
hibited petrolatum types, a variety of thin-film 
resin-soluble types, polar types, inhibited lubri- 
cating oils, and waxy film and water-soluble 
grease types. The old type preventives, it is 
pointed out by the company, should be referred 
to as heavy greases. 
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Adjustable recessing tool employed for cutting internal oil-grooves. The depth to which 
the tool bit is fed is controlled by the location of the stop-nut on the threaded shank 
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Questions and Auswers 


Owner Liable for 
Borrowed Equipment 


G. C. K.—Can you tell 
me whether we are liable in 
damages for negligence of a 
person to whom we lent our 
motor truck? He killed a pe- 
destrian while he was mov- 
ing his own household furniture because he was 
an incompetent driver. 


Answered by Leo T. Parker, Attorney at Law, 
Cincinnati, Ohio 


Generally speaking, an automobile owner is 
liable for injuries caused by persons who drive 
the car with his consent. In Geib vs. Slater [31 
N. W. (2d) 65], it was shown that a visitor left 
his automobile on a parking lot and gave the 
attendant the privilege of moving the car. The 
attendant backed the car across the sidewalk and 
killed a pedestrian. The dependents of the pedes- 
trian sued the owner of the automobile for dam- 
ages. The higher court held that there was no 
question but that the defendant (owner) was 
liable, as well as the parking lot operator, for the 
accident. The same law is applicable in your case. 


Resistance of Stainless Steel to Corrosion 
from Sea Water 


N. H.—What compositions of stainless steel 
have been found best suited to resist corrosion 
by sea water? 


Answered by Editor, “‘Nickel Topics,” Published 
by International Nickel Co., Inc., New York City 


Specimens of steels with chromium contents 
varying from 0 to 28 per cent were immersed in 
sea water at the Kure Beach testing station. Of 
these, the alloy containing 3 per cent chromium 
performed the best. It was found that an increase 
in chromium content resulted in greater pitting. 
The better performance may be due in part to 
the comparatively dense and intact type of rust 
scale formed on the 3 per cent chromium steels. 
The pitting on the 18 per cent chromium steel 
was eight times that for the 3 per cent chromium 
steel. 

The addition of nickel to chromium steels was 
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found to reduce ths number 
of pits and the weight loss, 
but had little effect on the 
depth of the deepest pit. The 
addition of molybdenum to 
chromium nickel steels re- 
duced pitting and weight 
losses. However, in sea water 
at low velocities, even stain- 
less steels containing molybdenum may pit under 
the adverse conditions brought about by the 
presence of marine organisms which grow on the 
surface and establish differential aeration. 

Stress has not been observed to increase pit- 
ting or general corrosion. Corrosion appearing 
along the edges of stainless-steel specimens is 
more likely to be the result of crevices formed 
during shearing than of stresses set up by shear- 
ing. Also, no correlation has been found between 
surface finish and weight loss. The finishes tested 
for comparison were pickled, cold-rolled, No. 4, 
and No. 8 mirror finish. 


* * * 


Stainless-Steel Tube-Bending Slide-Rule 


A slide-chart giving data on minimum radii 
for economical cold bending of stainless-steel 
tubing and pipe has been prepared by the Car- 
penter Steel Co., Alloy Tube Division, Union, 
N. J. The chart covers tubing ranging from 3/8 
inch to 5 inches outside diameter, in B.W. gages 
from 22 through 11. Radii are given for machine 
bends (with and without mandrels) of 90 and 
180 degrees. Radii for bends of 45 to 180 degrees 
in ornamental grade stainless-steel tubing are 
also provided. | 

Recommended coil diameters for stainless- 
steel pipe from 1/8 inch to 4 inches are included, 
as well as tables of standard sizes for round 
stainless-steel tubing and pipe, a table for deter- 
mining theoretical bursting pressures, and a 
table of analysis and physical properties for 
various types of stainless-steel tubing. 


* * * 


Over 18,000,000 tons more steel capacity in 
three years (from the start of 1950 to the end 
of 1952) is indicated by the steel companies’ 
expansion programs. The steel industry then 
will have a total annual capacity of 117,500,000 
tons of ingots and steel for castings. 
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Using Weldment for Surface Pilate 
Increases Strength 50 Per Cent 


How 50 per cent more strength was “built 
into” a T-slotted surface plate through the use 
of a mild steel weldment was reported to the 
James F. Lincoln Arc Welding Foundation by 
the Pandjiris Weldment Co. of St. Louis, Mo. 
At the same time that strength was increased, 
weight was substantially reduced. Also, machin- 
ing was minimized, and the cost of the surface 
plate was reduced about 50 per cent. 

The 48- by 48-inch T-slotted surface plate 
shown in Fig. 1 was made to support large 
valve bodies while facing the flanges on a planer. 
I-beam sections were employed for the longitu- 
dinal grids in the welded fabrication, as seen in 








Fig. 1. (Above) T-slotted surface plate constructed by 
welding together steel plates and !-beams. Fig. 2. 
(Left) Bottom view of welded surface plate showing 
longitudinal I-beam grids and steel plate cross-tie ribs 


Fig. 2, thus providing high strength and low 
weight. The top flanges of the beams formed the 
bottom surfaces of the T-slots. The cross-tie 
ribs that connect the longitudinal I-beam grids 
and serve to resist combined bending and tension 
forces were made from plates having thin, deep 
sections. These plates were flame-cut to pass 
over the flanges of the I-beams. 

Cold-rolled strips were utilized to fill in the 
gaps between the top plate and the top flanges 
of the I-beams. Cold-rolled material was also 
used to form the sides of the T-slots in order to 
eliminate machining the deep groove—an impor- 
tant time-saving consideration in the subsequent 
machining operation. Only 75 pounds of metal 
was removed in machining this 920-pound plate. 





New officers of the American So- 
ciety of Tool Engineers elected at 
the Society’s nineteenth annual 
meeting held at the New Yorker, 
New York City. (Seated, Left to 
Right) First vice-president L. B. 
Bellamy, manager Detroit Branch, 
Sterling Grinding Wheels Co., Di- 
vision of Cleveland Quarries Co.; 
president, J. J. Demuth, general 
superintendent, Sligo, Inc. (Stand- 
ing, Left to Right) Secretary, W. A. 
Thomas, superintendent of tool 
engineering, Ford Motor Co, of 
Canada; treasurer, H. C. McMil- 
len, general superintendent, Seeger 
Refrigerator Co.; third vice-presi- 
dent, T. J. Donovan, Jr., owner, 
Donovan Co.; and assistant secre- 
tary-treasurer, Dr. H. B. Osborn, 
Jr., technical director, Tocco Di- 
vision, Ohio Crankshaft Co. Roger 
F. Waindle, general manager In- 
dustrial Products Division, Elgin 
National Watch Co., who was 
elected second vice-president, was 
absent when the picture was taken. 





* 


had 
Fo 


MACHINERY, April, 1951—201 








THE SALES 


AND HIS PROBLEMS 


By BERNARD LESTER 
Lester and Silver 
Sales Management Engineers 


New York and Philadelphia 








ENGINEER 


IN 


Persuasion and Military Preparation 


HE job of every sales engineer is to persuade 

a prospect, using facts and logic as a basis, 
to make a profitable investment. “I don’t have 
to persuade my prospects any more,” a machin- 
ery salesman just told me. ‘“‘They try to persuade 
me.” This statement is short-sighted and lacks 
discernment. It is the very reason why some 
salesmen are “pushed around” during a period 
of military preparation. 

During World War II, many young sales engi- 
neers entered the armed services, while some of 
the older salesmen were switched to other duties 
or simply became order takers. They lost the art 
of persuasion. This art is more necessary today 
than ever before. But the outstanding fact is 
that successful selling now requires a different 
kind of persuasion. It must follow a new track, 
with a new set of signals. It’s not the old track, 
with the old set of signals placed where we know 
they are likely to be. 

The driving force of persuasion, now of par- 
amount importance, must push forward along 
such lines as these: 

1. Persuade the prospect to buy the least he 
can to get the most results. This means selling 
less machinery but greater output. It involves 
analyzing the job, and then persuading the pros- 
pect to get along with the barest essentials to get 
the desired result. It is selective selling. 

2. Sell standard type models and sizes. Most 
machinery builders are harassed by requests for 
modifications in standard machines or in tooling. 
The additional expense never carries its share of 
the burden. Every factor of economy—in both 
buying and selling—at this time points to the use 
of standard machines, and it needs persuasion 
to sell these war-time economies. The local shop, 
or even the prospect himself, may be persuaded 
to provide the tooling according to our specifica- 
tions and our standards, thus distributing work, 
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shortening machine delivery, and saving time 
for all concerned. 

3. Sell “sleeping” items. Many of us accu- 
mulate certain tools—inactive items—that are 
carried on inventory and not ordinarily in pop- 
ular demand. Now is the time to spot jobs for 
these machines and persuade the purchaser on 
the wisdom of buying them. 

4. Devise new methods. Think up new ways 
to accomplish simpler and more rapid produc- 
tion. Today it is not a question of what tools are 
wanted, but rather of what is intended to be ac- 
complished. Here again persuasion must be used 
to get the prospect to give complete information, 
so that the selling is a problem with the least 
effort to all. 

5. Get complete information. Persuade our- 
selves and the prospect that it pays best to get 
complete information when we are on a partic- 
ular job, so that we will not have to go back. In- 
complete information on estimates or orders eats 
up money and time for everyone. 

6. Sell profitable items requiring the least engi- 
neering, labor, and critical materials. Persua- 
sion today for the average sales engineer extends 
beyond the dollar sale itself. It includes, in a 
peculiar way, the various interests of our com- 
pany as a key supplier, in order that we can allo- 
cate our particular talents to best serve the metal- 
working industries under emergency conditions. 

Our whole sales psychology is built on per- 
suading prospects to act in some way. The 
foundation of success is the right kind of action 
at the right time. Money is being freely spent, 
not niggardly treasured. We all try to grasp a 
fair share. But today our aim should be not how 
much we can get, but how well we can serve our 
customers now, as well as ourselves in the future. 
The present is a critical test of the value of di- 
versified talents in persuasive selling. We may 




















end up either as order takers with no orders “‘to 
take” or as broad-gage business men with ample 
power for advancement. 

After all, who pays our way? Not the com- 
pany we work for, in the last analysis, but the 
customer. Yet to serve him best we must follow 
a new line of persuasion, because today we are 
allocating our company’s facilities and resources 
in such a way as to preserve our company’s abil- 
ity to serve him. 


* * * 


General Electric Training Course 
in Motor Selection and Application 


A new educational program designed to train 
industrial personnel in the selection and applica- 
tion of modern electric motor drives has been 
announced by the General Electric Co., Schenec- 
tady, N. Y. This program—the fifteenth in the 
company’s “More Power to America” series— 
consists of a course made up of nine 35-milli- 
meter black and white slide films, student review 
booklets for each lesson, and an instructor’s man- 
ual. Each film has a running time of from fifteen 
to thirty minutes, and is accompanied by a 16- 
inch sound recording of the script. 

The student booklets are intended for home 
review. They contain reprints of slide film 
scripts with key pictures, quick-review outlines, 
and sets of test questions. The 96-page instruc- 
tor’s manual, prepared to enable any competent 
engineer to teach the course, includes complete 
instructions on how to plan and set up each les- 
son, projection information, and scripts and pic- 
tures for all nine slide films. It also contains 
questions and answers to accom- 
pany review frames attached to 
each film, reference sources, and 
answers to questions contained 
in the student review booklets. 

The program will be distrib- 
uted in April to G-E district of- 
fices throughout the country for 
showings to interested groups. 
The entire kit, consisting of the 
nine slide films, one instructor’s 


Complete kit for the Motor Selection and 
Application Course. Packaged in a carry- 
ing case, the components include nine 
black and white slide films, nine sound 
recordings of the scripts for the lessons, 
a 96-page instructor's manual, and stu- 
dent review booklets for each lesson 


manual, and ten copies each of the nine student 
booklets, is packaged in a luggage type carrying 
case, and may be purchased from the company 
for $100. 

The Motor Selection and Application Course 
is designed to show how to select the right motor 
for any job. Specifically, it instructs by showing 
how motors operate, what types are available, 
and how to select and apply the right motor 
from these types. Although some people will be 
familiar with certain aspects of motor operation 
and selection, the first three slide films in the 
course (“Fundamentals of Motors,” “Types of 
Motors,” and “Fundamentals of Motor Selec- 
tion’) establish a “common language” at the 
start. The following six films, presented on a 
more technical level, show how to select and 
apply polyphase induction motors, single-phase 
integral-horsepower motors, direct-current mo- 
tors, synchronous motors, adjustable-speed 
drives, and gearmotors. 


% * * 


M.I.T. Offers Special Mechanical 


Engineering Courses 


To review new developments in three phases 
ef mechanical engineering, special courses in lu- 
brication engineering, metal cutting, and hy- 
draulic power control designed particularly for 
engineers in industry will be given at the Massa- 
chusetts Institute of Technology this summer. 
The lubrication course will be given from June 11 
to June 22, the metal-cutting course from June 25 
to July 6, and the hydraulic power control course 
from July 9 to 20. 











THE LATEST IN 





Machine Tools, Unit Mechanisms, Machine 


Parts, 


and Material-Handling Appliances 


Recently Placed on the Market 








Elmes Metal-Working Presses with Pipeless Hydraulic Circuits 


Metal-working presses incorpo- 
rating an entirely new principle 
in hydraulic circuit construction 
have been announced by the Elmes 
Engineering Division of Amer- 
ican Steel Foundries, Cincinnati, 
Ohio. The main hydraulic circuit 
of these presses has no piping. 
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The only pipes in the entire press 
are those for the pilot, suction, 
and drain lines, and of these, only 
the pilot line carries high pressure. 

All high-pressure fluid is con- 
ducted through short, direct pas- 
sages drilled in the structural 
parts. As a result, there are no 
high-pressure screwed joints to 
become loose, no oil dripping from 
loose fittings, and no possibility 
of welded joints breaking loose. 
The smooth and shockless opera- 
tion of these “pipeless” presses is 
said to virtually eliminate vibra- 
tion. The presses are also said to 
be much quieter in operation. 

The advantages of the new hy- 
draulic system make possible re- 
markably low - cost maintenance 
and practically eliminate “down” 
time. The pumping unit shown 
within the phantom circle in Fig.3 
can be removed as a single assem- 
bly, without disconnecting any 
piping. The valve unit, located in 
the oil reservoir, as indicated 
within the phantom circle in Fig. 4, 
is also removable as one assembly. 
All pumping units and _ valve 
groups fit standard bolting and 
drilling lay-outs. This provides 
for greater flexibility in pumping 
arrangements. The pump is sup- 
ported on a _ heavy cast-steel 
bracket, which is flange-mounted 
on the press cylinder. This con- 
struction serves to muffle noise. 


Fig. 1. (Left) Front view of new 
Elmes ‘’pipeless’’ hydraulic press 


Fig. 2. (Right) Rear view of new 
Elmes ‘’pipeless’’ hydraulic press 


Reversing type hydraulic pumps, 
designed to give the smoothest 
possible press performance, are 
used in the new circuit. The Elmes 
shifting and centering system is 
a miniature pipeless circuit in it- 
self. Since this unit is mounted 
directly on the hydraulic pump, 








To obtain additional information on equipment 
described here, use Inquiry Card on page 239. 
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Fig. 3. Front view of pumping unit of Elmes press with 
pipeless pilot unit indicated within phantom circle at right 


only electrical or mechanical con- 
nections need be made, depending 
upon the style of control that is 
employed. 

The pipeless valve unit, which 
is the heart of the new circuit, 
contains all necessary provisions 
for pre-filling during rapid ad- 
vance, changing to pressing speed 
by pressure or position, and de- 
compressing prior to reversal. 
These valves are made in a wide 
range of sizes to suit many dif- 
ferent speeds and tonnages. In 
some cases, multiple units may be 
used. 

Any Elmes hydraulic metal- 
working press of standard or spe- 
cial design can now be supplied 
with pipeless construction for the 
main hydraulic circuit. The new 
presses have the same construc- 
tion and operating features as 
other units in this company’s line 





of metal-working presses, includ- 
ing push-button control and pres- 
sure and stroke reversal.._._______.57 


G-E “Hi-Thoria” Tungsten 
Welding Electrode 


A new tungsten electrode devel- 
oped to reduce inert-arc welding 
costs has been announced by the 
General Electric Co. Welding Di- 
visions, Fitchburg, Mass. This 
electrode is intended primarily for 
inert-are welding with direct cur- 
rent, straight polarity, using 
either argon or helium gas. It is 
adapted for welding mild steel, 
stainless steel, copper, and alloys, 
producing a stable arc over a wide 
range of currents. Resistance to 
contamination by weld metal is 
said to increase the life of the 
electrode many times. Thestrength 


To obtain additional information on equipment 
described here, use Inquiry Card on page 239. 


Edited by FREEMAN C. DUSTON 





Fig. 4. Upper section of press with reservoir removed to 
show valve unit assembly within phantom circle at right 


of “Hi-Thoria” tungsten is com- 
parable to pure tungsten. 

This cool-running “Hi-Thoria” 
tungsten does not become molten 
and the rod end remains square 
and intact at high temperatures. 
These characteristics result in re- 
duced consumption of the elec- 
trode. Also it is seldom necessary 
to stop welding in order to clean 
or break off the rod end. The are 
has no tendency to climb up the 
electrode at low currents. 

Touch starting is easily accom- 
plished with currents as low as 5 
amperes. The new electrode is 
manufactured in 3- to 24-inch 
lengths and from 0.040 to 1/4 inch 
in diameter. The new electrode is 
not recommended as a standard 
tungsten replacement for reverse- 
polarity direct-current, alternat- 
ing-current, or atomic-hydrogen 
A 
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Special transfer machine for operations on cylinder blocks, 
brought out by Snyder Tool & Engineering Co. 


Snyder Transfer Machine for Operations 
on Cylinder Blocks 


A special-purpose, five-station 
line transfer type machine for 
drilling the main bearing cap 
holes and drilling, reaming, and 
chamfering the master dowel- 
holes in cast-iron, valve-in-head 
cylinder blocks has been _ intro- 





duced by Snyder Tool & Engineer- 
ing Co., Detroit, Mich. Operation 
of this machine is automatic after 
loading, and automatic hydraulic 
clamping is provided at each sta- 
tion. The entire operation re- 
quires only thirty-six seconds, 








which gives a regular production 
rate of about eighty pieces an 
hour. The machine can be easily 
operated by an unskilled person. 
The sequence of operations is as 
follows: Load and turn the part 
through an angle of 90 degrees, 
bringing the bottom face to the 
right at the first station; drill ten 
holes of various sizes at the sec- 
ond station; ream and chamfer 
two holes at the third station; 
turn the part again through an 
angle of 90 degrees, bringing the 
bottom face down at the fourth 
station; and transfer block to con- 
veyor at the fifth station. 
Hydraulically operated counter- 
weighted brackets serve to turn 
the part at the loading and un- 
loading station, so that it enters 
and leaves the machine on the bot- 
tom face and is transferred on 
RN oye aoe nee ae ed 59 


Cincinnati Extra Long 
Squaring Shear 


A squaring shear with a capa- 
city for taking a cut 20 feet long 
in 1/2-inch mild steel plate is the 
latest addition to the line of “All 
Steel” squaring shears manufac- 
tured by the Cincinnati Shaper 
Co., Cincinati, Ohio. This machine 
is said to be the longest 1/2-inch 
capacity squaring shear ever built. 

The shear weighs over 135,000 
pounds and has a speed of 20 


“All Steel’’ squaring shear of exceptional length manufactured by the Cincinnati Shaper Co. 


206—MACHINERY, April, 1951 


To obtain additional information on equipment 
described here, use Inquiry Card on page 239. 























strokes per minute. It is equipped 
with hydraulic hold-downs capable 
of exerting a force of over 70 tons. 
The hold-down pistons are made 
with automobile type piston-rings, 
designed for long life, and have 
a unique vacuum pump arrange- 
ment that prevents leakage of hy- 
draulic oil. The shear has a 24- 
inch throat or gap and a 48-inch 
back gage range. 

Standard features include four- 
edge, high-carbon tool-steel knives 
with straight sides and a section 
measuring 1 3/4 by 6 1/2 inches; 
ball-bearing back gage with grad- 
uated dials; automatic lubrica- 
tion; and complete guarding..___60 


Shaft and Forging Produc- 
tion Milling and Center 
Drilling Machine 


The Motch & Merryweather 
Machinery Co., Cleveland, Ohio, 
has recently designed and built 
high-production milling and cen- 
ter-drilling machines to handle 
forgings or shafts from 4 to 16 
inches in length at a production 
rate of 220 to 240 pieces per hour. 
These machines perform milling 
and center-drilling operations sim- 
ultaneously on both ends of the 
work while they are being un- 
loaded and loaded. They consist 
essentially of a 48-inch table hold- 
ing three clamping fixtures, op- 
posed heavy-duty Motch & Merry- 
weather milling heads, and op- 
posed single-speed center-drilling 
units mounted on a heavy welded 
base. 

The machine cycle is semi-auto- 
matic. After the operator loads 
the work, he depresses a lever 
which causes the vise jaws to close 
and clamp the stock. The cycle 
control button is then pressed, re- 
sulting in a 120-degree rotation of 
the index-table. Next the opposed 
milling heads advance rapidly, 
feed, and return rapidly to the 
starting position. The table is now 
indexed 120 degrees to the center- 
drilling station for double-end op- 
eration. During the final indexing 
movement to the unloading sta- 
tion, the vise is automatically op- 
ened to allow the operator to un- 
load and load the stock. 

This machine is equipped with 
Motch & Merryweather M-30 sin- 
gle-speed milling heads, which are 
capable of face-milling alloy-steel 
pinions at a feeding rate of 24 to 
30 inches per minute, and with a 
new hydraulically actuated me- 


To obtain additional information on. 
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Motch & Merryweather high-production milling and center-drilling machine 


chanical index-table, which gives a 
fast mechanical motion cushioned 
by hydraulic action. The mill- 
ing heads can utilize up to 30 
H.P., and have 2 inches of quill 
adjustment for setting the cutters 
and compensating for cutter wear. 


Universal Thread 


The Cosa Corporation, New 
York City, United States repre- 
sentative for the Reishauer Tool 
Works, Ltd., Zurich, Switzerland, 
has just introduced in this coun- 
try a Reishauer thread and worm 
grinder. This Type NRK grinder 





The index-table is relieved during 
rotation and clamped securely at 
each machining station. The hy- 
draulic pump is driven by a 7 1/2- 
H.P., 1200-R.P.M. motor. Auto- 
matic lubrication is provided for 
a erin POR... 61 


and Worm Grinder 


was developed to meet the need for 
a machine that would be universal 
in its application for both thread 
and worm grinding in production 
and tool-room operations. With 
suitable attachments, it can be 
used to grind internal threads up 





Reishauer universal thread and worm grinder introduced 
in the United States by the Cosa Corporation 
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to 5 inches in diameter, and to 
grind and relief-grind single or 
multiple external threads, either 
right- or left-hand. Any desired 
thread profile can be ground. 

The machine operates on two 
basically different principles; it 
employs longitudinal feed for sin- 
gle-thread grinding wheels, and 
in-feed or plunge-cut feed for 
multi-thread grinding wheels. The 
longitudinal-feed method is used 
mostly for grinding thread gages, 
spindles, worms, and long-thread 
taps where the length of thread is 
more than 1.575 inches. The in- 
feed method is employed for the 
production grinding of small 
thread taps, thread milling cut- 


ters, thread chasers, and threads 
on screws, bolts, or similar parts. 

This grinder takes work up to 
28 inches in length between cen- 
ters; grinds threads to a maxi- 
mum length of 17 1/2 inches, with 
a thread diameter from 0.120 inch 
to 8 inches and a pitch range from 
60 threads per inch to 3 inches. 
The single-thread grinding wheel 
is 0.82 inch wide, while the multi- 
thread wheels are 0.8 inch, 1.2 
inches, and 1.6 inches in width. 
Grinding wheel speeds of 1550 and 
1900 R.P.M. are available, and 
work-spindle speeds range from 
1.6 to 80 R.P.M. The grinder op- 
erates on 220- and 440-volt, three- 
phase, 60-cycle current. -_........62 


Vertical Boring and Turning Mill with Pendent-Control 
Electro-Hydraulic Shift 


Pendent control is a feature of 
the new 12-foot Cincinnati Hypro 
vertical boring and turning mill 
just announced by Giddings & 
Lewis Machine Tool Co., Fond du 
Lac, Wis. Functions controlled 


through the pendent station in- 
clude remote operation of the sin- 
gle shift for the two table speed 
ranges. 

Shifting signals are initiated 
from the pendent control to ener- 














Cincinnati vertical boring and turning mill with improved controls 
announced by Giddings & Lewis Machine Tool Co. 
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gize the solenoid. This, in turn, 
activates the hydraulic single 
shift mechanism. Clutch and gear 
train immediately respond to this 
hydraulic circuit arrangement. 
Two table speed ranges are thus 
available, obtainable through a 50- 
H.P. adjustable-voltage drive. 
This enables the operator to ob- 
serve cutting tool action closely, 
and at the same time have finger 
tip control of the feeds and speeds. 

A special metal cabinet com- 
pletely encloses the motor-gear set 
and the controls that operate the 
50-H.P. motor. The cabinet is 
equipped with intake air filters 
and louvers for cooling. 

The independent rail- and side- 
head drive is another important 
feature of this newly designed 
machine. Both the rail- and side- 
heads have independent traverse 
motors, which give greater flex- 
ibility of control. 

Other features of the machine 
include a new feed-box providing 
sixteen feeds ranging from 0.004 
to 0.750 inch. Independent feed 
reverse for the saddle and ram 
means that either of these ma- 
chine components can be moved up 
or down and in or out individually. 
The operator merely selects the 
movement desired and obtains it 
instantly by push-button control. 

Three circular non-metallic bed 
ways are used between the bed 
and table surfaces to obtain im- 
proved contact. Force-feed lubri- 
cation is provided for the large 
central roller bearing that takes 
the table thrust. Helical racks and 
pinions drive the rams. This con- 
struction greatly facilitates thread 
cutting, drum scoring, taper turn- 
ing, and similar operations... 63 


New Oxy-Acetylene Weld- 
ing Rods for Hard-Facing 


The Alloy Rods Co., York, Pa., 
has just announced the production 
of a new oxy-acetylene welding 
rod for hard-facing parts to pro- 
tect them against medium impact 
blows and high abrasion. This 
welding rod, known as ‘Wear- 
Flame 40,” is centrifugally cast. 
It consists of highly wear-resist- 
ant chromium carbides contained 
in a hard iron chromium-man- 
ganese alloy matrix. The hardness 
of the deposited metal is retained 
at relatively high temperatures 
and ranges from 56 to 58 Rock- 
well C. Made in rod diameters of 
from 1/8 to 3/8 inch. -............. 64 


To obtain additional information on equipment 
described here, use Inquiry Card on page 239. 
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Tension, compression, transverse, 
and flexure testing machine 


Olsen Testing Machines 


A completely new line of low- 
cost hydraulic testing machines 
designed for simplified, accurate 
tension, compression, transverse, 
and flexure testing is being manu- 
factured by the Tinius Olsen Test- 
ing Machine Co., Willow Grove, 
Pa. These machines, designated 
the Super L, have the new “Selec- 
torange” indicating system with 
“Atcotran” unit, which makes pos- 
sible a 50 to 1 spread of testing 
ranges on a 28-inch dial. This in- 
dicating system is entirely sepa- 
rate from the loading system in 
that the load is developed hydrau- 
lically and is measured and indi- 
cated electronically. 

The three test ranges of full, 
one-fifth, and one-fiftieth capaci- 
ties are indicated in three differ- 
ent colors on the same dial of the 
indicator, with the zero point for 
all ranges in the same position. 
Selected load ranges are automat- 
ically illuminated as to capacity, 
value of one division, and color. 
Since zero loads of all ranges 
are identical, test ranges can be 
changed during a test without 
changing the rate of loading. 

The 60,000-pound machine illus- 
trated has additional ranges of 
12,000 pounds in 20-pound gradua- 
tions, and 1200 pounds in 2-pound 
graduations. A range of testing 
speeds from 0 to 2 inches per min- 
ute is obtainable in stepless inter- 
vals by using a dual valve system 
which also applies, removes, or 
holds loads constant. Super L ma- 
chines in 60,000, 120,000, 200,000, 
and 300,000 pounds capacity are 
now available with suitable middle 
ranges and with low ranges of 
1200, 3000, 4000, and 6000 pounds, 
reepcti~e. —_£...._..._. 65 


Landis Circular Slitter Knife Grinding Machine 


A machine developed for accu- 
rate, economical grinding of preci- 
sion circular knives has been 
added to the line of the Landis 
Tool Co., Waynesboro, Pa. This 
machine has many features that 
adapt it especially for circular- 
knife precision grinding, and can 
be used for manufacturing and 
resharpening purposes. It will 
handle slitter knives in a wide 
range of sizes and types, including 
knives for adhesive-back mate- 
rials having radius formed cut- 
ting edges, as well as precision 
slitter knives having two faces 
ground to the correct angular re- 
lationship to each other. 

The maximum diameter knife 
that the machine will grind with 
a full-sized wheel is 6 inches. This 
size permits a 170-degree oscilla- 
tion of the work-head. Knives as 
small as 1 1/2 inches in diameter 
can be ground with a 145-degree 
oscillation. The grinding wheel, 
16 inches in diameter by 1 inch 
wide, is driven by a 3-H.P. motor. 

The machine is equipped with 


an automatic grinding wheel feed, 
and includes a rapid in-feed and 
retraction mechanism for wheel 
clearance and loading. The maxi- 
mum grinding or slow feed move- 
ment is 0.035 inch. Both the 
amount and the rate of grinding 
feed can be adjusted. The work- 
head and slides are so mounted 
that they permit the work-piece to 
be swiveled about the center of 
oscillation, and the work-head 
spindle and the swivel are mount- 
ed on ball bearings. 

The two faces of the knife are 
ground to the correct angle by set- 
ting two stops, one for each face, 
on the graduated scale on the 
swivel. The head is’ swiveled 
against either stop and the face 
ground by a plunge cut. The work- 
head can be swiveled with the 
grinding wheel in the forward po- 
sition to permit forming a radius 
at the cutting edge if required. 
This operation insures accurate 
blending of the surfaces and con- 
centricity and uniformity of the 
cutting edge. 





Precision circular-knife grinding machine placed on the market 
by the Landis Tool Co. 
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Bliss General-Purpose Blanking, Forming, 
and Drawing Press 


The development of a new line 
of two-point eccentric presses for 
general-purpose blanking, form- 
ing, and drawing is announced by 
the E. W. Bliss Co., Canton, Ohio. 
To withstand the most severe con- 
tinuous operating conditions, the 
two main gear eccentric units are 
designed with unusually heavy sec- 
tions. They are mounted on and 
keyed to extremely large-diameter 
shafts. 

Torsional and axial deflections 
are practically eliminated by hav- 
ing the shafts revolve in crown 
bushings. Maximum rigidity is 
achieved through the use of short 
uprights and deep crown sections. 
Lubrication is automatic, being 
effected by a combination of cas- 
cade and pressure type equipment. 
The drive is double-geared, with 
two separate intermediate shafts 
running in an oil bath. 

Dimensions and_ specifications 
for the new presses are in accord 
with the standards established by 
the Joint Industry Committee. A 





Blanking, forming, and drawing press developed 
by the E. W. Bliss Co. 
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fast-acting single-disk, pneumatic 
friction clutch is furnished as 
standard equipment. This clutch 
is cool-running and requires no 
adjustment, since the clutch and 
brake plates are self-centering and 


DoAll Contour-matic with 


The DoAll Company, Des 
Plaines, IIl., recently built a Con- 
tour-matic equipped with a 386- 
inch stroke, heavy-duty, hydraulic 
work-table for the precision ma- 
chining of heat-resisting alloy 
parts used in jet engines. For 
this special application, the work 
height of the machine was in- 
creased, and the standard 16-inch 
stroke table was replaced by the 
larger capacity one mentioned. 
The new table is used for fast, 
straight, perpendicular power-fed 
band-sawing, slotting, and grind- 
ing to close tolerances. 

Operation of this unit is accom- 
plished hydraulically by control 
knobs located in a central panel 





wear on the friction surfaces is 
compensated for automatically. 
Replacement of worn-out friction 
plates is accomplished easily and 
quickly without disassembling the 
clutch or any part of the press. 
The brake is integral with the 
clutch and arranged to prevent 
simultaneous engagement. _____ 67 


Long-Stroke Work-Table 


on the column of the machine. The 
table will handle work weighing 
up to 1 ton. Its feeding rate is 
variable up to 18 feet per minute, 
with rapid return, and it slides 
easily over twenty-eight rollers, 
actuated by hydraulic pressure up 
to 200 pounds per square inch. 
Both work-feed pressure and 
travel are controlled by the ma- 
chinability of the material. 

The Contour-matic utilizes the 
newly developed diamond and line 
grinding bands, in addition to 
standard precision and buttress 
saw bands and abrasive polishing 
bands up to 1 inch in width; file 
bands of various shapes and cuts 
in 1/4-, 3/8-, and 1/2-inch widths; 





Contour-matic with long-stroke work-table built by 
the DoAll Company 


To obtain additional information on equipment 
described here, use Inquiry Card on page 239. 
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and a wide assortment of band 
tools for machining all kinds of 
material. Cutting speeds are infi- 
nitely variable from 40 to 10,000 
feet per minute. 

The machine is driven by a 
7 1/2-H.P. motor and speedmaster 
drive, with overload protection on 
the driving spindle. Automatic hy- 


draulic aircraft type disk brakes 
stop the machine automatically if 
saw bands are broken and when 
the motor is shut off. A built-in 
welder for joining saw and line 
grinding bands, job selector dials, 
and combination spray or flood 
coolant system are other features 
of this machine. — 


Huge H-P-M Press for Automobile 
Parts Stamping 


A huge hydraulic press designea 
for automobile parts stamping 
production is in the final assembly 
stage at the plant of the Hydraulic 
Press Mfg. Co., Mount Gilead, 
Ohio. This is the first of two 
presses to be built for shipment 
to the Societe Anonyme des Auto- 
mobiles Peugeot, France. The 
press has a height of 36 feet and 
a weight of over 260 tons. 

The bed of the press is 156 by 
96 inches. It is equipped with a 
450-ton blank-holder and a 350- 
ton die cushion, and has a stroke 
of 72 inches. The die cushion is so 
designed that it can be used as a 





Giant H-P-M press built for automobile parts stamping 


pressing member, for special re- 
verse draw operations, with a 24- 
inch stroke, or employed as a con- 
ventional pressure pad. 

The multiple type ram of this 
giant press adds versatility to its 
operation. For preliminary press- 
ing at medium pressures, either 
the main ram or the two outer 
rams can be used. For final form- 
ing, all three rams are employed 
to obtain the high pressure re- 
quired. The pressing speed is at 
the rate of 210 inches per minute 
up to 530 tons, and at 140 inches 
per minute at pressures of from 
530 to 800 tons. _...... 6D 


To obtain additional information on equipment 
described here, use Inquiry Card on page 239. 


Forney Boring, Facing, 
and Milling Machine 


Greater resistance of the boring- 
bar to bending stresses in bor- 
ing, greater rigidity in milling, 
and increased capacity in facing 
are features claimed for the new 
boring and facing machine an- 
nounced by Forney’s, Inc., New 
Castle, Pa. The exceptional rigid- 
ity of this machine is obtained by 
having the entire spindle housing, 
with its standard ASA No. 50 mill- 
ing machine spindle nose, move 
toward the face of the work-piece, 
so that there is relatively little 
overhang. This serves to reduce 
vibrations, increase permissible 
feed and depth of cut, assure close 
tolerances, and reduce machining 
time. 

The new machine can be 
mounted as a stationary unit on a 
concrete foundation. Large sec- 
tional cast-iron floor plates, per- 
manently mounted close to the ma- 
chine foundation, serve as an an- 
chorage for work brought to the 
machine. For portable use, the ma- 
chine can be mounted to suit re- 





Boring, facing, and milling machine made by Forney’s, Inc. 
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quirements and anchored to the 
sectional floor plates that accom- 
modate the work. Weighing about 
10,000 pounds, it is heavy enough 
to maintain its setting and accur- 
ately perform any machining oper- 
ation within its capacity. 

This machine, which is often 
used in multiple installations, has 
numerous applications in boring, 
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facing, back-facing, drilling, tap- 
ping, and milling. It is especially 
adapted for handling large pipe 
headers, tanks, and similar fabri- 
cated work, particularly for ma- 
chining large L-, T-, and Y-shaped 
fittings, as well as pads on cumber- 
some work that cannot be readily 
machined on the ordinary types of 
machine tools, __......................._..10 





To obtain additional 





Hanchett rotary surface grinder for 
finishing covers for oil-pump bodies, 
built by Mattison Machine Works 


Rotary Surface Grinder for 
Finishing Covers of 
Oil-Pump Bodies 


The Mattison Machine Works, 
Rockford, IIl., has just completed 
a specially equipped No. 24A2 
Mattison Hanchett type rotary 
surface grinder for finishing the 
covers of automotive oil-pump 
bodies. Work-pieces are held in 
automatic clamping fixtures. 

A safety device is provided 
which stops the table in case the 
work is not properly located in the 
fixture. Automatic sizers are con- 
stantly in operation, checking the 
work and keeping all the pieces 
within. the specified tolerances 
without requiring the constant at- 
tention of an operator. 71 


“Transfer-matic” 90 Feet 
Long for Machining Auto- 
matic Transmission Cases 


One of the longest special ma- 
chine tools ever built has been de- 
livered recently to a large auto- 
motive concern by The Cross Com- 
pany, Detroit, Mich. This “Trans- 
fer-matic”’ machine is 90 feet long, 
has automatic devices for trans- 
ferring parts from station to sta- 
tion, and is equipped for drilling, 
milling, and tapping automatic 
transmission cases. It performs 
104 operations at a production rate 
of eighty-six cases per hour. 

The machine has a total of fifty- 
four stations, one for loading, six 
for milling, twenty-three for drill- 
ing, reaming, and counterboring, 
two for tapping, twenty-one for 
inspection, and one for unloading. 

Equipment includes a machine 
control unit with “Toolometer,” 
which automatically stops the 
machine when any tool requires 
changing. Pre-set tools serve to 
reduce “down” time. Other fea- 
tures include hardened and ground 


ways, hydraulic feeds, and auto- 


matic chip conveyors. The stand- 
ard units incorporated in the ma- 
chine facilitate maintenance and 
provide the flexibility needed to 
adapt the machine for part design 
changes. __ 72 





Special ‘’Transfer-matic’’ built by 
Cross Company for machining opera- 
tions on automatic transmission cases 
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Four high-speed centerless polishing ma- 
chines developed by Production Machine 
Co., for polishing welded steel tubing 


High-Speed Centerless 
Polishing Machine 


The Production Machine Co., 
Greenfield, Mass., has developed a 
high-speed centerless polishing 
machine for finishing cylindrical 
work at exceptionally high speed. 
This machine uses spindle speeds 
as high as 2088 R.P.M. and polish- 
ing wheels from 10 to 16 inches 
in diameter. Although of the same 
general design as the standard 
speed machine made by the com- 
pany, this new Type 101 model has 
a completely new work-feeding 
unit and motorized variable-speed 
feed-drive assembly. 

Simple adjustments located with- 
in easy reach of the operator pro- 
vide a range of work feeds from 
0 to 100 lineal feet per minute. 
Changes in design include a larger 
wheel-spindle with capacity for 
contact wheel or buffs up to 6 
inches wide. Because of the high 
speed of operation and the fact 
that most tube polishing opera- 
tions require several passes of the 
work, these machines are usually 
installed in a tandem arrangement 
consisting of from two to six 
units. 

The accompanying illustration 
shows a typical installation of 
four machines, the first three 
equipped with idler back-stands 
and the fourth arranged to use a 
buff for the final operation. Ad- 
justable roller fixtures are pro- 
vided to support the work as it 
automatically passes from one ma- 
chine to the next. 73 


Giant Size “Steelweld” 
Press 


The largest “Steelweld” press 
ever built has just been completed 
by the Cleveland Crane & Engi- 
neering Co., Wickliffe, Ohio, for 
use in shipyard service. Railroad 
clearance limits made it necessary 
to provide a detachable bed, which 
is secured to the machine by bolt- 
ing at each end. 

This huge Model RS press will 
bend mild steel plate up to 20 feet 


“Steelweld’’ press of giant size placed 
on the market by Cleveland Crane & 
Engineering Co. 


To obtain additional information on 





long by 1/2 inch thick, and will 
handle 14-foot sheets between the 
end housings. It has a 6 1/2-inch 
stroke and an 18-inch throat 
depth, which is standard for all 
Steelweld presses. The over-all di- 
mensions of the machine are: 
Length 20 feet, depth 11 feet, and 
height 18 feet 6 inches. The bed 


extends 3 feet 8 inches below the 
floor. 

The machine is operated by an 
electric air valve, controlled by a 
foot-switch which can be moved on 
the floor to the most convenient 
position, or it can be operated by 
either a foot-treadle or a hand- 
operated lever placed on a cross- 
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shaft which extends nearly the 
entire length of the press. Speeds 
of either seven or twenty-one 
strokes per minute are obtainable 
by shifting gears. leant 


V & O Segmental 
Notching Press 


The V & O Press Co., Hudson, 
N. Y., has developed a new type 
press for notching motor segment 
laminations. It can be used for 
notching either rotor or stator seg- 
ments of the larger sizes which 
cannot be handled on the conven- 
tional index-ring type of fixture. 
The rated capacity of the press 
is for work ranging from 24-inch 
diameter segments up to a 
straight line. 

In operation, the segment blank 
is simply placed in position on the 
fixture and pressure is applied to 
a foot-actuated switch which con- 
trols air-operated equipment. The 
segment is automatically moved 
into the notching position against 
a stop, which immediately starts 
the press, causing it to perform 
the required notching operation. 
At the end of the cycle, a micro- 
switch stops the press and the 
notched segment is returned to its 
original position for removal.___75 








Press developed by V & O Press Co. for notching 
motor segment laminations 





Semi-Automatic Transfer for Presses Used with 
Cylinder Honing Equipment 


Two machines built by the Colo- 
nial Broach Co., Detroit, Mich.— 
a modified 35-ton, 24-inch stroke 
hydraulic assembly press and a 
special 35-ton, 15-inch stroke in- 
verted assembly, or disassembly, 
press—have been equipped with a 
semi-automatic transfer arrange- 
ment for use with a cylinder hon- 
ing machine. The two press units 
are connected by a track. In actual 
practice, the presses are not side 
by side, as shown in the illustra- 
tion, but have the honing machine 
located between them. The trans- 
fer track is oval in shape, and of 
the endless or closed type. One rail 
is flat, while the other is V-shaped. 

The installation was developed 
for honing cylinder liners be- 
fore assembling them in cylinder 
blocks. The liners are placed on 
pallets (two to a pallet), which 
ride on rollers on the track con- 
necting the machines. The pallet 
is moved manually into place 
against stops in the assembly press 
shown at the right. After the pal- 
let has been locked by cams, the 
press pushes the first sleeve into 
the bore of the pallet. The pallet 
is then indexed for pushing the 
second sleeve into place. 


Next the pallet is moved to the 
honing machine and the liners are 
honed. From there it goes to the 
disassembly press, shown at the 
left, where a plunger, operated by 
a hydraulic cylinder in the base 
of the machine, pushes each liner, 
in turn, out of the pallet bore and 
into the press head from which it 
is removed and transferred to 
stock by the operator. The disas- 
sembly press is basically an in- 
verted Colonial assembly press, the 
low height being obtained by 
mounting the operating cylinder 
in the base of the machine. _______ 76 


Cincinnati Circular 
Milling Attachment 


The Cincinnati Milling Machine 
Co., Cincinnati, Ohio, has designed 
a circular or rotary milling at- 
tachment for use with the com- 
pany’s smaller knee type milling 
machines. This unit is intended 
primarily for tool-room work, but 
when properly tooled up, it can be 
employed as a_ high-production 
unit for milling operations on 
small parts. 

The attachment is built in two 





Colonial presses and track-mounted pallet used 
with cylinder honing machine 











To obtain. additional .information on equipment 
described. here,. use Inquiry Card on page 239. 
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Fig. 1. Cincinnati circular milling attachment 
arranged for hand feed 


styles—one with manual feed and 
the other with power feed. Both 
styles have a 12-inch diameter 
table with four standard 9/16- 
inch T-slots. The table can be ro- 
tated by means of a worm and 
wheel having an: 80 to .1 ratio, 
Degree graduations are provided 
around the circumference of the 
table, and the handwheel dial is 
graduated in minutes. 

The power-feed attachment is 
driven by the machine on which 





it is mounted. A shaft beneath 
the table and parallel with the 
feed-screw drives a gear train 
within the bracket attached to the 
right-hand end of the table. Power 
is transmitted from the gear train 
to the attachment by a universal- 
joint, telescoping shaft. A reverse 
clutch arrangement permits the 
table to be driven clockwise or dis- 
engaged for manual rotary adjust- 
ment. Both manual- and power- 
driven styles can be equipped with 


Scrap-cutter for use with punch presses, brought out by 
the U. S. Tool Company, Inc. 


To obtain additional information on equipment 
described here, use Inquiry Card on page 239. 


Fig. 2. Power-feed circular milling attachment with 
auxiliary index-plate 


an auxiliary indexing attachment. 
This unit employs the same index- 
plate as is used on standard Cin- 
cinnati dividing heads. 77 


Scrap-Chopper for Use 
with Punch Presses 


The U. S. Tool Company, Inc., 
Ampere (East Orange), N. J., has 
brought out a self-contained, mo- 
tor-driven metal scrap - chopper 
unit which can be used in any lo- 
cation relative to the punch press 
or fabricating machine. This 
scrap-chopper operates at a con- 
tinuous speed of approximately 
200 strokes per minute. It is reg- 
ularly furnished with a motor for 
operation on 110-volt single-phase 
alternating current, but if re- 
quired, can be supplied with a 
motor for three-phase operation. 

The material from the press or 
fabricating machine is fed into 
the scrap-chopper through the 
vertical guide shown on top of the 
cover in the view at the left in the 
illustration. The scrap-chopper is 
positioned at a sufficient distance 
from the press to allow the scrap 
metal to form a loop. The chopper 
is normally set for handling ma- 
terial approximately 1/16 inch 
thick by 6 inches wide. It can be 
adjusted, however, to handle scrap 
3/32 inch thick by 3 inches wide 
and 1/8 inch thick by 1 1/2 inches 
wide. The cutting blade of the 
scrap-chopper can be reversed, so 
that all four cutting edges can be 
employed. 

By lifting the hinged cover, as 
shown in the view at the right, it 
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is a simple matter to lubricate the 
machine and motor by means of 
oil-cups and Alemite fittings. A 
safety switch stops the cutting 
action when the cover is lifted._78 


Duplicating Instrument 
of Optical Follower Type 


A duplicating instrument of the 
optical follower type is available 
from the Boeckeler Instrument 
Co., Tucson, Ariz. This new in- 
strument is built for precision 
hole spacing work, and is espe- 
cially designed for attachment to 
the Bridgeport and other knee 
type milling machines. 

The use of the instrument is 
based on the operation of visually 
following a templet or pattern 
plate for duplication of the work- 
piece, which gives coordinate lo- 
cations that are accurate within 
0.0002 inch. The tracing finger 
on conventional duplicating ma- 
chines is replaced with a fully ad- 
justable 32X microscope. 

The templet plates for use in 
conjunction with the optical fol- 
lower are made with a height gage 
or by other conventional lay-out 
methods, the pattern being scribed 
on steel, aluminized glass, or other 
suitable material. After the set- 
up is completed, it is possible to 
do duplication hole location work 
in quantities of from one to hun- 
dreds of pieces, using the same 
templet, with the assurance that 
the measurements of all pieces 
will be exactly alike. 79 








Vertical milling machine of improved design, brought out by Reed-Prentice Co. 


Reed-Prentice Improved Vertical Milling 
Machine with Electronic Control 


Several improvements have been 
made in the No. 4 electronic ver- 
tical miller built by the Reed- 
Prentice Corporation, Worcester, 
Mass. Formerly available only in 
48-inch capacity, the new machine 
is now being produced in both 48- 
and 60-inch capacities. The 60-inch 
model has a working surface of 24 
by 96 inches, while the 48-inch 
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model has a 24- by 84-inch work- 
ing surface. 

Designed for heavy-duty milling 
and die-sinking operations, this 
improved vertical milling machine 
features electronic control for all 
feeds through a master control 
station containing spindle start, 
stop, and jog push-buttons; dials 
for controlling speeds to table; 
selector switch for the cross-slide 
and vertical slide; and emergency 
stop push-button. 

Two 3-H.P. alternating-current 
motors—one for the table and one 
for the cross-slide—provide power 
rapid-traverse speeds up to 180 
inches per minute. The feed rate 
is constant, pre-selected, and con- 
trolled by a potentiometer located 
on the push-button station. The 
spindle is reversible, and is driven 
by a 10-H.P., 1200-R.P.M. motor. 
Electrical interlocks and _ posi- 
tive mechanical means safeguard 
against faulty operations. Three 
1 1/2-H.P. motors with electronic 
control provide infinitely variable 
feed rates for the table, cross-slide, 
and vertical slide. The feed range 
is from 1/2 inch to 25 inches per 
RR ire gl te gan 


Optical type duplicating instrument 
brought out by Boeckeler Instrument Co. 


To obtain additional information on equipment 
described here, use Inquiry Card on page 239. 
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Fig. 1. Special Oilgear horizontal broaching machine equipped for broaching valve guide bushings 


that are pressed into an engine head 


Special Machine Equipped for Broaching Valve Guide 
Bushings Pressed into Cylinder Heads 


Twelve valve guide bushings are 
pressed into the head of a six-cyl- 
inder truck engine simultaneously 
on a 25-ton Oilgear “pushemall’’ 
vertical press. The bushings are 
then broached simultaneously on a 
special 16-ton horizontal broach- 
ing machine recently built by the 
Oilgear Co., Milwaukee, Wis. The 
latter machine, shown in Fig. 1, 
has a selector switch for semi- 
cycle or manual control. It also 
has a fully interlocked cycle ar- 
rangement to protect the tools and 
work. The machine has variable 
broaching and return speeds, and 
is equipped for hydraulic clamp- 
ing and group handling of the 
tools. 

When set for semi-cycle control, 
the operator moves the cylinder 
block from the conveyor into the 
fixture against a positive stop. A 
lever is then moved to insert lo- 
cating pins in the work and actu- 
ate valves for clamping the head 
hydraulically. Movement of an- 
other hand-lever causes the shanks 
of the twelve tools to pass through 


Fig. 2. Close-up view of tools and fix- 
ture of special Oilgear horizontal 
broaching machine shown in Fig. 1 


To obtain additional information on 


the head and into the broach- 
pullers. 

The broaching stroke is started 
by depressing a push-button, the 
tools being gripped automatically 
by the broach-pullers. A_ limit 
switch stops the cross-head when 





equipment 


described here, use Inquiry Card on page 239. 


the tools leave the work. The lo- 
cating pins are then withdrawn 
and the head unclamped by manip- 
ulating a hand-lever. Movement 
of another lever lowers the posi- 
tive stop so that the cylinder head 
can be pushed out onto a conveyor. 

Next a push-button is depressed 
to return the tools and insert 
them in detent holders. Operation 
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of a hand-lever then causes the 
tools to be pulled outward, so that 
they clear the fixture. A centrally 
located lever is now moved to raise 
the positive stop, thus making the 
machine ready to receive another 
engine head. Approximately 0.010 
inch of stock is removed. 

The maximum pulling capacity 


of the machine is 48,000 pounds; 
the stroke is adjustable from 6 to 
15 inches; the broaching speed is 
30 feet per minute; and the return 
speed 25 feet per minute. Fluid 
power is supplied by an Oilgear 
two-way variable-delivery pump, 
direct-connected to a 25-H.P. elec- 
tric motor. 


Greenlee Transfer Machine for High-Speed 
Processing of Cylinder Heads 


A fifteen-station transfer ma- 
chine, 66 feet long, designed to 
complete 251 operations on the top, 
bottom, manifold side, and ends 
of automobile cylinder heads in a 
cycle time of 37.2 seconds has been 
built by Greenlee Brothers & Co., 
Rockford, Ill. Turnover fixtures 
which rotate the work 360 degrees 
are installed at the fourth and 
seventh stations to remove the 
chips that accumulate within the 
work-piece during the machining 
operations, as well as to permit 
inspection. 

The right-hand unit at the sixth 
station contains two heads that 
move in and then cross-feed in 
order to perform two drilling and 
countersinking operations on the 
back end of the work and a boring 
and chamfering operation on the 
front end. The right-hand unit at 
the fifth station is used for mill- 
ing. It contains a retractable spin- 
dle employed for milling a pad on 





the back end of the work. With 
this machine, the processing, in- 
cluding semi- and finish-reaming 
sixteen valve-guide holes, is han- 
dled at the rate of seventy-seven 
cylinder heads per hour. ________ 82 


Swiss Single-Purpose 
Automatic Screw Machine 


A single-purpose automatic 
screw machine developed by Tor- 
nos Works Ltd., of Switzerland, 
for the high-speed production of 
very small precision screws is be- 
ing introduced in this country by 
the Carl Hirschmann Co., Man- 
hasset, N. Y. The new machine, 
identified as the Type TV Tornos 
automatic, is sold as a complete 
unit, including  single-spindle 
threading attachment, slotting at- 
tachment, and safety device. 

This machine has a sliding 
headstock, four radial tools for 


Transfer type cylinder-head processing machine built by 
Greenlee Brothers & Co. 
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Tornos automatic screw machine 
introduced in the United States 
by the Carl Hirschmann Co, 


turning, forming, and cutting-off 
operations, a very sensitive thread- 
ing spindle, and a slotting attach- 
ment of new design that facil- 
itates high-speed production of 
precision screws. Multiple cams 
can be used to produce screws of 
different sizes without changing 
the tooling and without loss of 
production time. A special head- 
stock spindle stopping device is 
available which permits more ac- 
curate cutting of the thread up to 
the head of the screw. This device 
can be set to operate at any time 
during the camshaft cycle. A safe- 
ty mechanism stops the machine 
instantly if anything interrupts 
the threading or the slotting oper- 
ations. The stock capacity is 5/32 
inch, and maximum length 1 inch. 
Maximum headstock speed is 
12,000 R.P.M. Production rate is 
120 pieces per minute. 83 


Roller-Bar and Pneumatic- 
Lift Attachments for 
“Lapmaster” 


Two special attachments for the 
“Lapmaster,” manufactured by 
the Crane Packing Co., Chicago, 
Ill., have been developed to enable 
users to speed up production and 
simplify handling of certain types 
of work. These developments, the 
roller-bar attachment and_ the 
pnematic-lift attachment, are de- 
signed to extend the range of lap- 
ping to a wider variety of work. 

In the “Lapmaster” principle of 
operation, parts are held within 
inexpensive plastic work-holders 


To obtain additional information on equipment 
described here, use Inquiry Card on page 239. 
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Fig. 1. Standard ‘‘Lapmaster’’ equipped with roller-bar at- 
tachment for retaining and adjusting conditioning rings 


which fit into conditioning rings. 
These rings have a floating action 
cn the lapping plate and revolve 
on their own axis from the action 
of the rotating lapping plate. 
Their function is to hold the work, 
and at the same time, continually 
condition the lapping plate while 
the machine is in operation, thus 
eliminating “down” time for 
dressing the plate surface. The 
compound-vehicle mixture is con- 
tinuously agitated in a mixing 
tank, and flows automatically to 
the plate throughout the lapping. 

In the standard models, the con- 
ditioning rings are adjusted to 
maintain flatness of the plate by 
means of an overhead “spider bar” 
arrangement. This allows  suffi- 
cient clearance for easy, rapid 
loading and unloading of the work. 

The roller-bar attachment, Fig. 1, 
was designed primarily to facili- 
tate loading and unloading of tall 
or large parts. Instead of the over- 
head “spider bar” it makes use of 
brackets mounted outside the cir- 
cumference of the lap plate. Elon- 
gated slets permit adjustment of 
these brackets. Complete accessi- 
bility of the lapping plate is af- 
forded by this arrangement. There 
is no limitation on the height of 
the parts, and in most cases, the 
weight of large heavy castings 
provides all the pressure required 
for the lapping operation. 

When large numbers of small 
parts must be lapped, the pneu- 
matic-lift attachment, Fig. 2, will 
speed up production by facilitat- 
ing loading and removal of parts 
and work-holders. Each condition- 
ing ring and pressure plate unit 





is individually raised by a pneu- 
matic lift. When the automatic 
lapping cycle stops, the lift is 
quickly raised by pneumatic pres- 
sure, the lapped parts removed, 
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Fig. 2. ‘‘Lapmaster’’ equipped with pneumatic lifts for rais- 
ing and lowering conditioning-ring pressure-plate units 


and preloaded work-holders placed 
in position. The pneumatic lift 
eliminates more than two-thirds 
the handling costs when large 
numbers of parts are lapped. ____ 84 


Kotafin Surface Finishing Machines for 
Shafts, Axles, and Tubing 


Storm-Vulcan, Inc., Dallas, Tex., 
is placing on the market a line of 
Kotafin surface finishing machines 
developed for use in producing 
super-smooth surfaces on shafts, 





rods, axles, tubing, and _ pipes. 
These machines are adapted for 
automotive, railroad, and general 
industrial use. They employ a 
motor-driven abrasive belt that 


Machine for the precision finishing of shafts and tubing, placed on 
the market by Storm-Vulcan, Inc. 


To obtain additional information on equipment 
described here, use Inquiry Card on page 239. 
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travels over the work, which is 
held between centers or in chucks 
and rotated as in a lathe. The sur- 
face finishing operation requires 
only a few seconds for surfaces 
that have been ground or turned 
to size. 

Abrasive belts of varying grits 
are available for use in producing 
surfaces best suited for any spe- 
cific purpose. These machines are 
used for polishing, surface finish- 
ing, and sizing when only a small 
amount of stock is to be removed. 


The finished surface is made to 
appear “chrome-plated” by the use 
of a Kotafin polishing compound. 
The machines will handle crank- 
shafts and offset rods and tubing, 
as well as straight shafts, without 
any adjustment. They are built 
to handle any length of shaft or 
rod up to 118 inches, and are fur- 
nished as complete units. Attach- 
ments are also available for any 
engine lathe and most shaft-grind- 
ing machines. Machines are also 
built for special applications.___.85 


Hufford Shrink Finishing Machine 


Two new machines designed to 
facilitate the manufacture of 
sheet-metal parts have been devel- 
oped by the Hufford Machine 
Works, Inc., Redondo Beach, Calif. 
One of these machines—the shrink 


finishing machine illustrated—em- 
ploys a mechanically driven lead 
“slapper” which practically elim- 
inates manual effort. A foot-pedal 
releases air to a pneumatic clamp 
which secures the part and its 








(Top) Hufford shrink finishing machine for removing wrinkles from formed sheet- 
metal parts. (Left) Work with form block clamped to table of machine. (Right) 
Set-up sxcwn at left after lead slapper has smoothed out wrinkles in work 
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respective form block to the steel 
table of the machine during the 
process. By depressing the foot- 
pedal further, the lead “slapper” 
is actuated, striking a series of 
blows along the wrinkled edge of 
the work-piece. 

After the first few blows, the 
slapper assumes the shape of the 
work over its entire length. By 
restricting the metal flow to the 
area encompassed by the slapper 
and compressing the metal into a 
smaller surface area, the wrinkles 
are eliminated. The form block 
and work-piece are rotated, as re- 
quired, to cover the entire perim- 
eter. 

The other new machine (not 
shown) is used for planishing the 
work after the shrinking opera- 
tion. It has an air-driven ham- 
mer assembly mounted on a 
smooth-top table. The hammer is 
activated by pressure of the work 
against the head itself. A series 
of short, rapid blows quickly re- 
moves minor defects, producing a 
smooth, finished surface. The 
planisher employs a_ removable 
work-head, the shape of which can 
be chosen to suit the job. 

To provide for finishing work 
of different heights, the entire 
planishing assembly is equipped 
with two elevating screws, one at 
the front and one at the rear. 
Equal rotation of each screw 
quickly elevates or lowers the as- 
sembly. The head can likewise be 
tilted up or down to furnish a 
power stroke at right angles to 
the beveled edge of a work-piece 
by rotating the screws unequally 
or in opposite directions. 86 


Allan All-Purpose Lathe 
Attachment 


A vertical rotary attachment, 
known as the “Du-ona-Lathe,” de- 
signed to equip a lathe for preci- 
sion jig boring work has just been 
developed by the Allan Mfg. Co., 
Long Island City, N. Y. This 
precision attachment will produce 
work that is accurate within one- 
tenth of 1 degree and can perform 
many diversified jobs, including 
drilling, reaming, fly cutter facing, 
and jig and fixture work. 

The massive Meehanite cast- 
iron body provides rigidity and 
permanent accuracy. The attach- 
ment can be used on a surface 
grinder, as shown in the accom- 
panying illustration, for forming 
triangular and hexagonal-shaped 


To obtain additional information on equipment 
described here. use Inquiry Card on page 239. 
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“Du-ona-Lathe”’ vertical rotary attachment for lathe, 


developed by Allan Mfg. Co. 


punches and tools. It will fit all 
9-inch South Bend lathes and is 
available in models to fit other 9- 
and 10-inch lathes. S857 


Levin Precision Small-Hole 
Drilling Machine 


Louis Levin & Son, Inc., Los 
Angeles, Calif., is manufacturing 
a precision drilling machine for 
accurate drilling of small holes. 
This drill press holds collets of the 
same type as those used in the 
jeweler’s lathes built by the com- 
pany. Thus drills as small as 0.022 
inch in diameter can be held with 
the assurance that they will run 
true. Collets are available in sizes 
from 0.1 millimeter (0.004 inch) to 
1 millimeter (0.0394 inch) varying 
by increments of 0.05 millimeter, 
and from 1.1 to 5 millimeters vary- 
ing by 0.1 millimeter. For special 
work, collets can be supplied in 
sizes up to 6.4 millimeters (1/4 
inch) varying by 0.1 millimeter, 
but with a hole depth of only 3/4 
inch. 

The spindle is mounted in pre- 
cision preloaded ball bearings. A 
1/20-H.P. motor supplies the 
power, and with standard pulleys, 
spindle speeds of 1000, 1750, and 
3000 R.P.M. are available. While 
collets as large as 3/16 inch can 
be obtained, the maximum size of 
drill recommended is 1/8 inch. 

Extreme sensitivity is possible 
because the work is fed to the 
drill by raising the table. The max- 
imum table travel is 1 1/2 inches, 
and the greatest distance between 
the table and the end of the spindle 
ee I. a 





Delta meta!-cutting band saw equipped with new 
screw-feed attachment 


Screw-Feed Attachment for Delta Metal-Cutting 
Band Saw 


The Delta Power Tool Division 
of the Rockwell Mfg. Co., Milwau- 
kee, Wis., has brought out a screw- 
feed attachment for use with the 
Delta 14-inch metal-cutting band 
saw. Special features of this de- 





vice are finger-tip feed-screw re- 
lease for quick adjustment; star- 
wheel to provide efficient feeding 
action with little effort; adjust- 
able jaw which can be used in 
many positions for handling ir- 


2 
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Micro drill press for drilling small holes brought out by Louis Levin & Son, Inc. 


To obtain additional information on equipment 
described here, use Inquiry Card on page 239. 
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Tension-compression load cells announced by Baldwin-Lima-Hamilton Corporation 


regular-shaped work; and a lat- 
erally adjustable pivot block. 

The entire assembly can be in- 
stantly removed from the machine 
to clear the table for handling 
larger work. An instruction sheet 
furnished with each unit shows 
how to cut rectangular, curved, 
and irregular-shaped pieces.____89 


Norton Precision Bushings 


for Grinding Wheels 


Precision bushings for grind- 
ing wheels are a recent develop- 
ment announced by the Norton 
Co., Worcester, Mass. These pat- 
ented bushings are designed to be 
pressed into the wheels. They are 
said to have several distinct ad- 
vantages over poured lead bush- 
ings, which have been standard 
practice for many years. The light 
weight of this bushing and its 
uniform size serve to preserve the 
inherent balance of wheels made 
by the new Norton process. 

The new bushings also main- 
tain more constant hole size in the 


Precision bushings for grinding wheels announced 
by the Norton Co. 
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wheels, and the press fit method 
of mounting insures greater hold- 
ing power of the bushing within 
the wheel. Precision bushings are 
row being used in straight wheels 
from 5 to 8 inches in diameter._.90 


Universal Tension- 
Compression Load Cells 


A new U-1 series of SR-4 uni- 
versal (tension-compression) load 
cells has been announced by the 
Baldwin-Lima-Hamilton Corpora- 
tion, Philadelphia, Pa. These cells 
have been redesigned for larger 
scale production, more ample 
safety factor with overloads, and 
higher accuracy with off-center 
loads. Internal threads on both 
ends of the cells take either ten- 
sion or compression fittings. 

Rated load capacities of the 
Type U-1 load cells are 500, 1000, 
2000, 5000, 10,000, 20,000, and 
50,000 pounds. Repeated overload 
to 120 per cent of rated capacity 
has no adverse effect. Repeated 
overloads to 150 per cent of rated 





capacity may cause a slight zero 
shift, but will not impair the meas- 
uring qualities. Some shortening 
of the cell life, however, may be 
expected. Loads in either tension 
or compression up to three times 
these capacities can be carried 
without mechanical failure. 

The illustration shows the rela- 
tive sizes of the load cells, the 
largest being 6 1/2 inches in diam- 
eter by 11 1/2 inches high. These 
load cells can be used with indicat- 
ing, recording, or controlling in- 
struments operating on a 4- to 8- 
WO WTR, eee) 91 


New Series Graham Vari- 
able-Speed Transmissions 


A new 150 series of variable- 
speed transmissions in the 1/2- to 
1 1/2-H.P. range has been brought 
out by Graham Transmissions Inc., 
Milwaukee, Wis. These transmis- 
sions were designed for lower in- 
put speeds than were formerly 
used. Previous Graham transmis- 
sions in this size range were reg- 
ularly driven at 3600 R.P.M.,; and 
where lower input speeds were 
used, the drives were spring load- 
ed. The new series is designed 
for operation at input speeds of 
1800 and 1200 R.P.M. without 
spring loading. 

The center view in the illustra- 
tion shows the standard motorized 
transmission. The upper left-hand 
view shows the standard unit 
without motor; upper right-hand 
view, the motorized unit with 
built-in, single-stage, spur-gear 
reduction; lower left-hand view, 
the motorized transmission with 





Variable-speed transmission units brought out by 
Graham Transmissions Inc. 


To obtain additional information on equipment 
described here, use Inquiry Card on page 239. 
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Fig. I. 


built-in double helical spur-gear 
reduction; and lower right-hand 
view, the motorized transmission 
with worm-gear reduction. 92 

















Nibb!ing machine of new 
Campbell line 


Nibbling Machines 


The Campbell Machine Division 
of American Chain & Cable Co., 
Inc., Bridgeport, Conn., has just 
announced a new line of nibbling 
machines designed to cut ferrous 
and non-ferrous metals to odd and 
intricate shapes quickly, cleanly, 
and inexpensively. The work can 
be fed equally well in any direc- 
tion because it is cut with a rap- 
idly moving circular punch which 
operates over a circular die. 

The line includes six models 
with throat depths of 24, 30, and 
36 inches and capacities ranging 
from 1/4 to 3/8 inch in low-carbon 
steel and from 3/16 to 1/4 inch in 
corrosion - resisting steels. All 
models have two-speed drive and 
variable stroke. eas 


Hanchett Model AK knife grinder with new Vickers hydraulic unit 


Hanchett Knife Grinder with Hydraulic Equipment 


The Hanchett Mfg. Co., Big 
Rapids, Mich., has announced that 
it is now supplying its line of AK 
grinders with a newly designed 
hydraulic carriage drive consist- 
ing of a pump, tank, and controls, 
all assembled as a complete unit 
by the Vickers Co. This unit has 
a valve for adjusting the speed of 
the carriage over a wide range, 
with top speeds up to 80 feet per 
minute. Adjustable cushioning 
valves are provided for controlling 
the speed of reversal of the car- 
riage, so that the carriage travel 
is exceedingly smooth and free 
from shock under all operating 
conditions, All valves are designed 
for pilot operation to obtain maxi- 
mum simplicity and accessibility. 

The heavy-duty helical - gear 


transmission is driven by a direct- 
connected hydraulic motor. The 
heat-treated gears are made from 
SAE No. 4140 and No. 4160 
steel, and are exceptionally large 
for the duty imposed on them. All 
gear-shafts are carried on roller 
bearings, so that gear center dis- 
tances are positively maintained. 
The gears and the complete trans- 
mission have all been constructed 
to obtain the maximum useful op- 
erating life. 

The rack and the machine ways 
are completely covered by means 
of patented belted covers. The 
cross-feed supplied on this ma- 
chine is of a new heavy type hav- 
ing a ball thrust bearing for the 
worm with exceptionally heavy, 
wide-spaced way areas. .________94 
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Fig. 2. Close-up view of Hanchett knife grinder with 
new hydraulic equipment 


To obtain additional information on equipment 
described here, use Inquiry Card on page 239. 
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Fig: 1. 


“‘Tumico King-Way” instrument arranged for 
use in checking alignment of lathe ways 


“Tumico King-Way” Instrument for Leveling 
and Aligning Machine Tool Ways 


An instrument for leveling and 
aligning new machine tools, such 
as lathes, grinders, planers, etc., 
has been placed on the market by 
the George Scherr Co., Inc., New 
York, N. Y. This device, called 
the “Tumico King-Way,” is espe- 


cially useful in rebuilding ma- 
chines, when it is necessary to re- 
scrape the ways and realign the 
spindles. The methods of applying 
the instrument for typical check- 
ing and aligning operations are 
illustrated in Figs. 1 and 2.____95 


Hammond Carbide Tool Grinders 


Hammond Machinery Builders, 
Inc., Kalamazoo, Mich., have added 
a new Model CB-77-W wet com- 
bination chip-breaker and diamond 
finishing grinder to its line of 


carbide tool grinders. The cup- 
wheel side of this machine is de- 
signed for diamond finishing. The 
chip-breaker side, arranged pri- 
marily for grinding chip-breaker 


Fig. 2. Aligning instrument and test bar arrangement 
used in aligning spindle of machine with ways 


grooves, is also designed for use 
with the recently announced Ham- 
mond VC solid  carbide-insert 
grinding fixture. 

Coolant is provided by a self- 
contained pump and tank unit, and 
the spouts can be swiveled to di- 
rect the coolant to the desired 
point. _ : —— 





S & E Tungsten-Carbide 
Rotary Cutters 


S &E Machine Products, Inc., 
Bridgeport, Mich., has announced 
a new line of tungsten-carbide ro- 
tary cutters which includes ten 
different shapes. Each cutter is 





Improved carbide tool grinder placed on the market by 
Hammond Machinery Builders, Inc. 
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Tungsten-carbide rotary cutters introduced by 
S & E Machine Products, Inc. 


To obtain additional information on equipment 
described here, use Inquiry Card on page 239. 
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available in head diameters of 
1/8, 1/4, 3/8, and 1/2 inch. The 
1/8- and 1/4-inch diameter cutters 
are of solid tungsten carbide, 
while the 3/8- and 1/2-inch tools 
have heads of solid tungsten car- 
bide which are butt-brazed to the 
shanks by a special process, said 
to provide exceptional strength. 
All of the tools are completely 
form-cutting, with the cutting 
edges following the entire form. 
The heads are form-ground con- 
centric with the shanks to permit 
their use in machine tools at high 
speeds and feeds. These cutters 
are available individually and in 
sets. Sets consist of one each of 
the ten shapes in four standard 
diameters. ssnhiiniaile ae 


Nichols Vertical Milling 
Attachment 


The W. H. Nichols Co., Waltham, 
Mass., has announced a new at- 
tachment designed to quickly con- 
vert standard horizontal Nichols 
millers for precise vertical milling 
operations. This attachment is 
built to take a full 1-H.P. drive, 
and provide speeds up to 2000 
R.P.M. 

A heavy one-piece casting houses 
the entire mechanism. The hard- 
ened and ground drive-shaft is 
mounted in precision double-row 
ball bearings, and the vertical 
spindle has “Zero” precision Tim- 
ken bearings at both ends. The 


Vertical milling attachment brought out by the 


W. H. Nichols Co. 


spiral bevel drive-gears are heat- 
treated and carefully fitted to as- 
sure quiet operation. Provision is 
made for ample lubrication. 

The maximum allowable run- 
out of the spindle is held to within 
0.00015 inch full indicator read- 
ing. The vertical spindle nose is 
identical with the horizontal spin- 
dle nose, and is bored to a No. 40 
national standard taper, so that 
all tools are interchangeable. A 
standard draw-bolt is furnished, 
and a draw-in collet attachment 
is available at small extra cost. 

The vertical attachment is 
mounted in a circular T-slotted 
adapter plate, which surrounds 
the horizontal spindle nose and 
can be swiveled around the hori- 
zontal spindle. Spindle speeds are 
one-third higher than the avail- 
able horizontal spindle speeds. 98 


Thomas Twin “Metal- 
master” Disintegrator 


A twin type ‘“Metalmaster” 
metal disintegrator has recently 
been built by the Warner Division, 
Clinton Machine Co., Detroit, 
Mich., for installation on a con- 
veyor line in one of the large auto- 
mobile plants. Motor blocks con- 
taining broken taps are moved on 
roller lines to each end of the 
Metalmaster disintegrator, where 
the taps are quickly removed. One 
worker can easily operate both dis- 
integrators. = idnntuneiis 


To obtain additional information on equipment 
described here, use Inquiry Card on page 239. 





Air-operated staking machine 
made by High Speed Hammer Co. 


Air-Operated Staking 
Machine 


A new air-operated staking ma- 
chine has been introduced on the 
market by the High Speed Ham- 
mer Co., Inc., Rochester, N. Y. 
This machine is expressly de- 
signed for staking or riveting 
fixed or movable joints. Among 
the other operations for which it 
is adapted are eyeletting, insert- 
ing grommets, burring, and point- 
ing with platinum, tungsten, or 
silver. It is furnished with an 
air foot-switch, but dual hand con- 
trols can be supplied if desired. 
The spindle is constructed with 





Twin type “Metalmaster’’ disintegrator built for use 
in motor-block line 
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Continental chaser and cut-off 
wheel grinder 


a pressure pad which compresses 
or assembles the work prior to 
staking. 

The weight of the hammer blow 
is readily adjustable to suit the 
job, and the trip-dog action in- 
sures a uniform blow each time, 
despite slight variations in stock 
thickness. The machine will han- 
dle over 1000 pieces an hour, and 
is designed to reduce operator 
fatigue to a minimum, ______. 100 


Dual-Purpose Chaser and 
Cut-Off Wheel Grinder 


A combination chaser and cut- 
off wheel grinder designed to facil- 
itate maintaining cut-off blades 
and chasers sharp and ready for 
immediate use has been brought 
out by the Continentel Machine 
Co., Chicago, Ill. The wheel and 
fixture arrangement at the left- 


hand side of the machine is de- 
signed to sharpen chasers for 
threading up to 8-inch pipe. Pipe 
and tube cut-off blades are sharp- 
ened by the grinding equipment 
located at the right-hand side of 
the machine. 

The machine permits repeated 
sharpening of chasers down to 
within 1/2 inch of the end. Dull 
cut-off blades can be sharpened in 
a matter of minutes. The mechan- 
ism is adjustable for any angle of 
bevel. 

This compact machine is pow- 
ered by a 1 1/2-H.P., totally en- 
closed, 220- to 440-volt, three- 
phase motor. It is completely 
equipped with manually operated 
starting switch and a 12-gallon 
capacity coolant system to prevent 
overheating of tools. 101 


Hauser High-Precision 
Pivot Polishing Machine 


The Hauser Machine Tool Cor- 
poration, Manhasset, N. Y., is 
placing on the market another 
Swiss machine designed for pol- 
ishing and burnishing pivots. 
This high-precision, low-cost, piv- 
ot polishing equipment is said to 
be faster and more accurate than 
machines of this type previously 
available. It will polish pivots 
having a minimum diameter of 
0.008 inch and a maximum diam- 
eter of 0.197 inch, with a maxi- 
mum polished length of 0.315 inch 
and a maximum over-all length of 
5 inches. 

Burnishing is done by special 
carbide or ceramic wheels requir- 
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ing little redressing. The machine 
will polish straight, taper, or ra- 
dius-formed pivots. Right-angle 
or beveled shoulders can be pol- 
ished at the same time that the 
cylindrical surfaces are polished. 
The machine will polish mild steel, 
hardened steel, stainless steel, 
brass, nickel, and bronze pinions 
at the rate of 600 or more per 
hour. The work can be held in a 
collet or mounted on centers. This 
machine is now available either 
with or without the stand shown 
in the illustration. _........._- 102 


Hauser precision pivot polishing ma- 
chine designed for wet polishing 


Motorized Torch-Holder 


Motorized ‘torch-holder developed: for 
remote-control raising and lowering of 
cutting torches mounted on oxy-acet- 
ylene cutting machines. Announced by 
Air Reduction Sales Co., Division of Air 
Reduction Co., Inc., New York City. 
This device, designed for mounting on 
the 3-inch square torch-bar of an Airco 
“Oxygraph”’ or ‘’Travograph,”’ raises or 
lowers the cutting torch through a travel 
range of 5 inches. The remote control 
switch box, mounted on the torch-bar 
at the operator’s control station, has a 
switch for actuating each of four torches 


individually, and a master switch for. 


simultaneous control of all four torches. 

The torch-holder can be adjusted to dif- 

ferent angular positions, .............. 103 
(This section continued on page 231) 


To obtain additional information on equipment 
described here, use Inquiry Card on page 239. 
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Change gears rotate on 
anti-friction bearings 
and are mounted on 
fixed centers. Driving 
sheave is mounted on 
pre-loaded anti-friction 
bearings and is full 
floating on sleeve bolted 
to back of headstock. 
Drive shaft deflection is 
thus eliminated. 


All-herringbone geared headstock provides 32 
pre-selective changes of spindle speeds through 
convenient dial control. Spindle and intermediate 
shafts are equipped with center bearings in addi- 
tion to end bearings. Spindle mounting avuto- 
matically compensates for expansion caused by 
temperature rise. 








f 
y Sidney’s totally enclosed dial con- 
trolled gear box provides 60 
changes of threads and feeds. All 
moving parts run constantly in oil. 





Y Controls are conveniently located for 
comfortable operation. Off-set com- 
pound—extra large micrometer dials — Y Rigid four-wall bed construction with 
thumb screw dial lock. Notice also the double cross girts spaced at 12” inter- 
four swivel hold-down bolts for added vals. Casting is of semi-steel nickel 
rigidity. mixture for close grain structure. 


SIDNEY MACHINE TOOL COMPANY - SIDNEY, OHIO 
Builders of Precision Machinery Since 1904 
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Yow OF THE INDUSTRY 


California and Washington 


H. N. May has been appointed chief 
of material for the Consolidated Vul- 
tee Aircraft Corporation, San Diego, 
Calif. He was formerly purchasing 
agent for the division, and will now 
have charge of both sub-contracting 
and purchasing. J. C. BUCHAN, buy- 
ing supervisor, succeeds Mr. May as 
division purchasing agent. Howargp G. 
GoLtEM has been made director of 
procurement for the corporation. 


EpwArpD BuRKE has been appointed 
district representative in northern 
California for the HANSEN Mre. Co., 
Cleveland, Ohio. The Burke Co., of 
which Mr. Burke is president and 
general manager, will be exclusive 
distributor for Hansen quick-connec- 
tive couplings in that territory. The 
company is located at 1246 Bush St., 
San Francisco, Calif. 


GREER HyprAvtics, INc., Brooklyn, 
N. Y., manufacturer of accumulators, 
hydraulic equipment, testing ma- 
chines for aircraft instruments, etc., 
announces the appointment of HARroLp 
E. Wess, 918 N. Kenilworth Ave., 
Glendale, Calif., as West Coast sales 
and service representative of the com- 
pany. 


DoNALD PATTERSON, formerly pro- 
duction control manager of the Na- 
tional Motor Bearing Co., Inc., Red- 
wood City, Calif., has been promoted 
to the post of factory manager. He 
succeeds Colonel B. W. Hotmegs, who 
has been recalled to active service in 
the United States Air Force. 


Howarp K. Surer has been named 
plant manager of Rosan, Inc., South 
Gate, Calif., manufacturer of studs, 
inserts, and other threaded products. 
Mr. Suter was formerly with the avia- 
tion engineering and sales division 
of the Western Gear Works. 


JouHN R. FENNIE has been appointed 
manager of the tubular products de- 
partment of Joseph T. Ryerson & Son, 
Inc., at Los Angeles, Calif. Mr. Fennie 
joined the company’s sales staff at 
the Los Angeles plant in 1946. 


Howarp E. PEtuwert, formerly sales 
engineer with American Machine and 
Metals in the California territory, is 
now associated with the Lindberg 
Steel Treating Co. at its Los Angeles 
plant in a similar capacity. 
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THOMAS CoRNILS has been ap- 
pointed chief engineer for the Pacific 
Northwestern Division of the Link- 
Belt Co., with headquarters in Seattle, 
Wash. 


Illinois and Indiana 


MAvRICE J. ERISMAN, formerly chief 
engineer at the Los Angeles plant of 
the Link-Belt Co., manufacturer of 
materials-handling and power-trans- 
mission machinery, has _ been ap- 
pointed assistant chief engineer of 
the company’s plant at 300 W. 
Pershing Road, Chicago, Ill. His posi- 
tion as chief engineer at Los Angeles 
will be filled by Homer J. Foyr, who 
was previously chief engineer at the 
Seattle plant. Ricuarp Moyer has 
been appointed general manager of 
the North Central Division of the 
company, with headquarters at Min- 
neapolis, Minn., succeeding LESLIE J. 
Carson. Mr. Moyer was general super- 
intendent at the Pershing Road plant 
prior to his new appointment. Frep 
B. SKEATES, personnel marager at 
that plant, will assume the position 
vacated by Mr. Moyer. 


Everett K. MorGan has been made 
general sales manager for the me- 
chanical press line manufactured by 
Danly Machine Specialities, Inc., Chi- 
cago, Ill. He was formerly vice-presi- 
dent in charge of sales and manager 
of engineering for the Giddings & 


Lewis Machine Tool Co., Fond du Lac, 
Wis. 


CONOFLOW CORPORATION, Philadel- 
phia 3, Pa., manufacturer of pneu- 
matic control accessory equipment, 
announces the appointment of J. R. 
Srmpson & Co., 600 S. Michigan Ave., 
Chicago, IIl., as representative of the 
company in the Chicago area and in 
Illinois, Indiana, and Wisconsin. 


GNAEDINGER & VAN ZELST LABQUIP 
CorPoRATION, 4520 W. North Ave., 
Chicago 39, Ill., has been appointed 
agent for the sale of the equipment 
manufactured by Tinrus OLSEN TEST- 
ING MACHINE Co., Willow Grove, Pa. 


L. E. LosHsoueH has become presi- 
dent of the Federal Press Co., Elkart, 
Ind., succeeding his father, J. E. 
LosHBoUGH, founder of the company, 
who asked to be relieved of the re- 


sponsibilities of president in order to 
become vice-president and secretary. 
The son, L. E. Loshbough, will also 
act as general manager. 


Michigan 


CARBOLOY Company, INc., Detroit, 
Mich., affiliate of the General Electric 
Co., has started on a $2,800,000 plant 
expansion program to meet the rap- 


’ idly increasing demand for tungsten 


carbides for defense work. Of the 
total expenditure, approximately 
$800,000 is being devoted to expand- 
ing the present Carboloy plant, while 
$2,000,000 will be spent for construct- 
ing and equipping a new plant in 
Edmore, Mich. The Detroit expansion 
will provide abont 13,000 square feet 
of additional production area. The 
new plant will have a production area 
of approximately 45,000 square feet, 
and will employ about 200 workers. 


ALLIED PRropucTS CORPORATION, De- 
troit, Mich., has acquired the MIcHI- 
GAN PowpbERED METAL Proptcts Co., 
Inc., Northville, Mich., which will be 
operated as a subsidiary of the cor- 
poration. RALPH Husppart, president 
of the Allied Products Corporation, 
becomes president of the new sub- 
sidiary. Leroy E. O’DeLi has been 
named vice-president, and will have 
direct charge of operations at North- 
ville. Joun Haier, founder and 
former president of the Michigan 
Powdered Metal Products Co., will 
also serve as a vice-president in the 
new organization. 


Cart L. Kawirra was_ recently 
named chief design engineer for the 
Warner Division of the Clinton Ma- 
chine Co., Detroit, Mich. He comes 
to his new position after ten years’ 
connection with Vickers, Inc., of 
Detroit, where he specialized in air- 
craft hydraulics. Another appoint- 
ment announced by the company is 
that of V. R. Petrrer as director of 
production of the Warner Division. 
Mr. Peiffer was previously assistant 
plant manager at the Bowen Products 
Corporation, Ecorse, Mich. 


Cross Company, Detroit, Mich., an- 
nounces an increase in its facilities 
for manufacturing special machine 
tools, obtained by the acquisition of 
a new Detroit plant located at 9527 
Traverse Ave., which provides 10,000 











> 

















SUNICUT DELIVERS UNEXPECTED BENEFITS 


Action Taken To Improve Working Conditions 


Results in Better Finishes, Longer Tool Life 


A cutting oil that “‘fogs’’ excessively 
is annoying to operators. Droplets 
form and drip from overhead. So 
when this occurred three years ago 
in a large metalworking plant, the 
owner lost no time in taking action. 

Accepting the advice of a Sun 
representative, he tried a “Job 


SUN PETROLEUM PRODUCTS 


Proved” Sunicut oil. This ended 
the annoyance. It did far more be- 
sides. Being transparent, Sunicut 
made it easier for the operators to 
take micrometer readings on the 
work. It improved finishes remark- 
ably and increased tool life 25 per- 
cent. Recently a switch was made 


“JOB PROVED” IN EVERY INDUSTRY 


to new Sunicut with Petrofac—and 
results have been even better. 
The new Sunicut grades are giv- 
ing outstanding performance 
throughout the metalworking in- 
dustry. They are transparent, non- 
emulsifying oils with superior 
metalwetting, antiweld and ex- 
treme pressure qualities. For more 
information write for folder M-4. 
SUN OIL COMPANY - Philadelphia 3, Pa. 


In Canada: Sun Oil Company, Ltd., Toronto and Montreal 
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square feet of additional floor space. 
The Traverse Ave. plant has been 
equipped with the latest precision 
equipment for manufacturing small 
machine parts. 


H. E. DICKERMAN Mere. Co., Spring- 
field, Mass., manufacturer of auto- 
matic punch press feeds, has ap- 
pointed the GULLBERG DIE SUPPLY Co., 
E. Grand Blvd., Detroit, Mich., dis- 
tributor for the company. 


ForRDSELL MACHINE Propucts Co., 
Van Dyke, Mich., manufacturer of 
precision screw products, announced 
its removal from 2045 E. Eight-Mile 
Road, Hazel Park, Mich., to 4433 E. 
Eight-Mile Road, Van Dyke, Mich. 


Missouri 


JOSEPH T. RYERSON & Son, INC., 
Chicago, Ill., has announced an ex- 
pansion program at its St. Louis 
plant, which will include the recon- 
struction of its present plant and the 
censtruction of additional warehouse 
space totaling approximately 50,000 
square feet. The new facilities are 
required to take care of the rising 
demand for steel for defense work. 
Considerable new steel handling and 
cutting equipment will be installed. 
The project is expected to be com- 
pleted before the end of the year. 
Total warehouse and office space of 
the enlarged plant will be about 
161,000 square feet. The expanded 
facilities will speed the delivery of 
steel from warehouse stocks. 


J. S. SmiruH has been made director 
of purchases of the Wagner Electric 
Corporation, St. Louis, Mo. Mr. Smith 
was previously manager of the indus- 
trial sales department. HERBERT B. 


NECHEMIAS succeeds Mr. Smith in his 
former capacity. 





(Left and Center) E. E. Warner, retiring purchasing-a 





John T. Monahan, assistant 
sales manager, Safety Products 
Division, American Optical Co. 


New England 


JOHN T. MONAHAN has been ap- 
pointed assistant sales manager of 
the Safety Products Division, Ameri- 
can Optical Co., Southbridge, Mass. 
He joined the company as a develop- 
ment engineer in 1943, and was trans- 
ferred to the Safety Sales Division 
in 1946. Later he was made manager 
of respirator and specialties sales. 


E. E. WARNER, purchasing agent for 
the L. S. Starrett Co., Athol, Mass., 
since 1929, has retired and is suc- 
ceeded by C. B. McMILLAN, previ- 


_ously assistant purchasing agent. Mr. 


Warner has taken an active part in 
the New England Purchasing Agents’ 
Association, affiliate of National 
Association of Purchasing Agents. 
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Another retirement announced by the 
company is that of JAMEs G. SISSoN, 
experimental engineer in the Dial 
Gage Division. Mr. Sisson completed 
fifty-six years of service with the 
company on March 1. He entered the 
employ of the Starrett organization 
in 1895, and from 1912 to 1932 super- 
vised operations on precision vernier 
type tools. He is well known for his 
work in standardization on _ the 
American Gage Design Committee. 


T. W. HAINES, one of the metro- 
politan New York representatives of 
Morse Twist Drill & Machine Co., 
New Bedford, Mass., has been ap- 
pointed district manager for Philadel- 
phia and eastern Pennsylvania. W. T. 
ROGERS will assist Mr. Haines as ter- 
ritory representative in this area. Mr. 
Haines will be replaced in New York 
City by R. W. Kunun. The company 
also announces the appointment of 
R. E. BENNETT as additional repre- 
sentation in New York City. 


REED ROLLED THREAD DIE Co., 
Worcester, Mass., has begun construc- 
tion on a new plant designed to meet 
the increasing demand for thread 
rolling machines, dies, knurls, and 
thread rolls. 


Parsons Toor, Inc., Berlin, Conn., 
announces a new, nationwide tool and 
die service for the repair and ma- 
chining of hardened dies (over 62 
Rockwell), without annealing, by the 
use of specially designed carbide 
tools. The purpose of the undertaking 
is to provide rapid service for repair 
work from coast to coast. Broken dies 
or parts can be shipped to the com- 
pany by air express, and the repaired 
part is shipped back by air express, 
so that concerns in the Middle West 
and on the West Coast can, in many 
cases, obtain twenty-four hours’ serv- 
ice on broken tools or dies. 





gent for the L. S. Starrett Co., and 


C. B. McMillan, who succeeds him. (Right) James G. Sisson, who is retiring as experimental 
engineer in the Starrett Dial Gage Division after fifty-six years of service 
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BUSINESS IN MOTION 





Never has industry turned out more goods than dur- 
ing the past few years of unprecedented customer 
demands. In endeavoring to meet these, Revere has 
developed new techniques, established new plants, 
installed the newest equipment and modernized 
the old, and stepped up its training program, includ- 
ing the development of some new ideas in relation 
to safety. Throughout the country, similar steps 
have been taken by manufacturers generally. This 
is the response of free enterprise to the stimulus of 
a free and growing market. It is fortunate that 
American industry was not only willing but able to do 
this, because now it is evident that 
these facilities and these skills 
must be devoted more and more 
to the defense of our freedom. 
Defense Orders or “DO’s” are 
being issued, and their volume is 
bound to increase. Already prime 
contractors are seeking sub-con- 
tractors, and sub-sub-contractors 
are receiving orders too, down to 
small local firms operating only 
a few machines. Perhaps few peo- 
ple realize the importance of the 
“small shop”; the fact is that Is 
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these establishments have a tre- 
mendous total capacity supplementing that of the 
great corporations, which practically never make 
everything that is needed for a finished product 
such as a tank, a plane, a ship, radar equipment. 
The “smalls” are just as vital as the “bigs.” 

Revere knows that when the time of trial comes, it 
is more important than ever to increase production 
efficiency. This makes complete information essen- 
tial to those who have taken on DO contracts. 
Revere pledges its full cooperation, and will gladly 
provide all it knows about its metals. 

This knowledge is made available in two principal 
ways. First, there are many booklets containing tech- 


nical data, including physical properties, and also in 
many cases suggestions as to recommended fabrica- 
tion practices. In addition to the booklets, which are 
distributed on request, Revere either reproduces or 
summarizes them in the various Sweet’s Files, 
Chemical Engineering Catalogue, Marine Catalogue, 
Refinery Catalogue. This printed material is there- 
fore available freely to all who will ask for it, or 
look it up. The second way in which Revere’s knowl- 
edge and skill is made available is through the 
Technical Advisory Service, a group of capable men 
whose collective experience covers practically all 
applications of copper and copper 
alloys, and aluminum alloys. In 
war and peace, these men have 
rendered invaluable service, col- 
laborating closely on such mat- 
ters as selection of the proper 
metal, temper, width, gauge, and 
in helping to solve production 
problems. As a result, scrap has 
been reduced, rejects lessened, 
production increased, money and 
materials saved. The services of 
the Technical Advisors are ob- 
tainable through the Revere Sales 
Staff which also has wide experi- 
ence in the selection and application of Revere 
Metals. If you have orders whose specifications in- 
clude non-ferrous metals, Revere will gladly place 
its information at your disposal. 

If you purchase and work with other materials, 
Revere suggests that it should be realized that not 
only is American productive capacity tremendously 
greater, but that there has been a likewise large 
growth in knowledge about materials of all kinds. 
So it is recommended that no matter what you 
make now, or are called on to make in the future, 
you ask your suppliers to share their knowledge with 
you. It will make you and our country stronger. 








REVERE COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 







Executive ‘Offices: c 
230 Park Avenue, New York 17, N. Y. 
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Donald J. Finlayson, manager of 
the Merchandise Division of 
Bridgeport Brass Co. 


DoNnALD J. FINLAYSON has been 
made manager of the Merchandise 
Division of the Bridgeport Brass Co., 
Bridgeport, Conn. 


New BriITAIN MACHINE Co., New 
Britain, Conn., has announced the 
sale of its Shop Furniture Division 
to the INDUSTRIAL BENCH & EQUIP- 
MENT Mere. Co., also of New Britain. 


HARoxp S. S1ZEr has been appointed 
director of design for machine tools 
by the Brown & Sharpe Mfg. Co., 
Providence, R. I. Mr. Sizer has pre- 
viously held the positions of design 
analyst, standards engineer, and as- 
sistant director of design with the 
company. ERMAND L. WATELET has 
been made director of design for pre- 





cision tools and gages. Mr. Watelet 
joined Brown & Sharpe in 1934, de- 
voting his efforts to the development 
of electrical equipment for both ma- 
chinery and small tools. In 1947, he 
was made chief designer of small 
tools and gages. Another appoint- 
ment announced by the company is 
that of JoNATHAN N. RAWSON as di- 
rector of industrial activities. In this 
position, he will direct the health, 
safety, welfare, and_ recreational 
activities of the employes. 


SEALOL CORPORATION, Providence, 
R. I., manufacturer of mechanical 
seals for rotating shafts, announces 
the formation of a subsidiary com- 
pany known as the SEALOL Mre. Co., 
to be located in Keene, N. H. Research 
engineering and sales will continue 
to be handled at Providence. 


SENATOR RALPH E. FLANDERS, of 
Vermont, was awarded an honorary 
membership in the American Society 
of Tool Engineers at the recent an- 
nual meeting of the Society in New 
York City. This is the first time that 
the award has been conferred on a 
member of either of the houses of 
Congress. Senator Flanders has been 
a senior member of the Society since 
1939. He was awarded life-time hon- 
orary membership in recognition of a 
distinguished career in the tool engi- 
neering profession. Prior to being 
elected a member of the United 
States Senate, he was president of 
the Jones & Lamson Machine Co. and 
the Bryant Chucking Grinder Co., of 
Springfield, Vt. During World War II 
he was administrator of machine tool 
priorities in the Office of Production 
Management, and chairman of the 
Machine Tool Commission of the com- 
bined Production and Resources 
Board. He is the author of many tech- 
nical books and articles. 





(Left) Harold S. Sizer, director of design for machine tools for the 


Brown & Sharpe Mfg. Co. 


(Right) Ermand L. Watelet, director of 


design for B & S precision tools and gages 
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New Jersey 


Davip S. Grsson has been appointed 
assistant to the vice-president, Pur- 
chases and Trafiic, of the Worthington 
Pump & Machinery Corporation, Har- 
rison, N. J. JoHN MIKULAK has been 
appointed assistant to L. C. RIcKETTs, 
vice-president in charge of manufac- 
turing of the corporation. 


FRANK U. NAUGHTON, JR., has been 
appointed manager of the eastern 
sales division of Hyatt Bearings Divi- 
sion, General Motors Corporation, 
Harrison, N. J. Mr. Naughton, who 
has been a sales engineer for the 
company since 1924, succeeds W. L. 
IuiFF, who died recently. 


C. FRED WATKINS has been ap- 
pointed general sales manager of the 
American Swiss File & Tool Co., 
Newark, N. J. Prior to his recent ap- 
pointment, Mr. Watkins had been 
assistant to the vice-president in 
charge of sales. 


KoMOREK BROTHERS and HoGLuND 
ENGINEERING Co., announce their con- 
solidation under the name of HoGLUND 
ENGINEERING & Mre. Co., Inc. The 
company will be located in a new 
plant at Snyder Ave., Berkeley 
Heights, N. J. 


GRAHAM B. Brown has been ap- 
pointed administrative assistant by 
the Tube Reducing Corporation, 
Wallington, N. J. 


New York 


SPHINX-AMERICAN Co., 32-30 Fifty- 
Eighth St., Woodside 7, N. Y., an- 
nounces that the precision made ma- 
chine parts formerly supplied to the 
American market by Sphinxworks, 
Muller & Co., Ltd., of Soleure, Switz- 
erland, are now available through the 
American company, so that manufac- 
turers in the United States can obtain 
these products more quickly in order 
to step up their production for civil- 
ian and military needs. The products 
include precision metal screws, nuts, 
and washers, turned parts, drills, and 
taps. The company is also equipped 
to do secondary operations on preci- 
sion parts and finishing. 


DALE D. Spoor, manager of the 
equipment sales department of Air 
Reduction Sales Co., division of Air 
Reduction Co., Inec., New York City, 
has been granted a leave of absence 
to serve with the National Production 
Authority in Washington, D. C. Mr. 
Spoor will be chief of the Welding 
Section of the Machinery Division of 
the N.P.A., heading the group to 
which all manufacturers of welding 
equipment, apparatus, supplies, elec- 
trodes, and welding rods will be re- 
ferred for their requirements of crit- 
ical materials. 
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Francis K. McCune, manager of 
engineering of General Electric's 
Large Apparatus Division 


GENERAL ELeEctric Co., Schenectady, 
N. Y., announces that, at a recent 
meeting of the board of directors, the 
following executive vice-presidents 
were elected: HENRY V. ERBEN, pre- 
viously vice-president and general 
manager of the apparatus depart- 
ment; HAarpAGE L. ANDREWS, formerly 
vice-president and general manager 
of the appliance and merchandise de- 
partment; and Roy W. JOHNSON, pre- 
viously vice-president and general 
manager of the affiliated manufactur- 
ing companies department. FRANCIS 
K. McCune, assistant general man- 
ager of the Nucleonics Department of 
the company, has been appointed 
manager of engineering of the com- 
pany’s Large Apparatus Division. Mr. 
McCune succeeds ERNEST E. JOHNSON, 
who was recently named general man- 
ager of the company’s general engi- 
neering laboratory. ROBERT R. PERSON 
has been appointed staff assistant to 
the manager of manufacturing of the 
Large Apparatus Division. 


JoHN F. THompson, president of the 
International Nickel Co. of Canada 
Ltd., has been elected to hold the 
additional office of chairman of the 
board of directors, succeeding the late 
Robert C. Stanley. Dr. Patt D. 
Merica, executive vice-president and 
a director, has been elected a member 
of both the executive committee and 
the advisory committee of the com- 
pany. 


W. G. ARNOLD has been appointed 
manager of manufacturing of the 
welding department at the General 
Electric Co., Schenectady, N. Y. His 
previous position was works manager 
of the company’s Fitchburg Works. 
Another appointment is that of JoHN 
A. SPENCER aS manager of employe 
relations of the Apparatus Marketing 
Division. 





KALEX CORPORATION, 305 E. 46th St., 
New York 17, N. Y., has been ap- 
pointed exclusive distributor in the 
United States for Cary of Switzer- 
land, maker of high-precision gages. 
FRANK L. Hooper, general sales man- 
ager of the Kalex Corporation, is 
making a trip throughout the United 
States and Canada, appointing dealers 
for these gages. 


CLEVELAND TAPPING MACHINE Co., a 
subsidiary of AUTOMATIC STEEL Prop- 
ucts, INnc., Canton, Ohio, has ap- 
pointed the HARRINGTON-WILSON- 
Brown Co. of New York exclusive 
dealer in metropolitan New York and 
northern New Jersey for the entire 
line of Cleveland lead-screw tapping 
machines. 


LEwIs P. FAvorirE has been named 
manager of the Aluminum Co. of 
America’s New York district sales 
office, succeeding EpwaArp B. WILBER. 
Prior to his present appointment, Mr. 
Favorite was die-castings product 
manager. He has been with the com- 
pany for more than _ twenty-three 
years. 


CHARLES E. WILDERMAN and DANIEL 
E. WATERBURY have recently been ap- 
pointed vice-presidents of the Utica 
Drop Forge & Tool Corporation, Utica, 
N. Y. Mr. Wilderman was previously 
division manager, and Mr. Water- 
bury’s former position was produc- 
tion control manager. 


READY Toot Co., Bridgeport, Conn., 
has appointed the Davip R. GRoSSMAN 
Co., 155 E. 44th St., New York City, 
as metropolitan New York and world- 
wide export distributor for “Red-E” 
machine tools. 


BALDWIN-LIMA-HAMILTON CORPORA- 
TION announces that the company’s 
office at 120 Broadway, New York 
City, has been closed and all sales 
activities in the New York area are 
now coordinated at the office at 60 E. 
42nd St. 


PATTERSON Founpry & MACHINE 
Co., East Liverpool, Ohio, announces 
the removal of its New York district 
offices from the RKO Building to 
larger quarters in the Empire State 
Building, Suite 5115. 


HARPER ELECTRIC FURNACE CORPORA- 
TION announces its removal from 
Niagara Falls, N. Y., to new and 
larger quarters at 39 River St., Buf- 
falo 2, N. Y. 


Ohio 

Ancet C. ApAMs has been advanced 
to the position of general plant super- 
intendent of the Cleveland Crane & 
Engineering Co., Wickliffe, Ohio. He 
has been with the company for 
twenty-eight years. 





C. S. Immig, new director of 
purchases for the Hydraulic 
Press Mfg. Co. 


C. S. Imig has been appointed di- 
rector of purchases for the Hydraulic 
Press Mfg. Co., Mount Gilead, Ohio. 
Mr. Immig has been active in the pur- 
chasing field for over fifteen years. 
He was previously associated with 
Fairbanks, Morse & Co., Chicago, III., 
and the Dominion Electric Corpora- 
tion, Mansfield, Ohio. 


NEBEL MACHINE Toot Co., Cincin- 
nati, Ohio, manufacturer of engine 
and gap lathes, was recently pur- 
chased by CHARLES WILLIAM DOEPKE 
and FREDERICK W. DoEPKE. The com- 
pany was originally incorporated as 
the Rahn, Mayer, Carpenter Co. in 
1899. Later the name was changed 
to the Rahn-Larmon Co., and after 
the company was acquired by Ferd 
T. Nebel, it was given its present 
name, under which the business will 
be continued. No changes in person- 
nel will be made. Charles W. Doepke 
will be president of the newly organ- 
ized concern; Frederick W. Doepke, 
vice-president; and Anthony C. Reid- 
inger, secretary. 


EpwaArp A. LEDEEN has been ap- 
pointed chief engineer of the Federal 
Steel Warehouse Corporation, Day- 
ton, Ohio. For the last two years, 
Mr. Ledeen has served as chief of the 
program analysis branch of the air- 
craft scheduling unit at Wright-Pat- 
terson AFB. The Federal Steel Ware- 
house Corporation, a supplier of 
sheet steel, announces that it will 
begin soon to engage in the fabrica- 
tion of steel. 


J. D. NickLis has been promoted 
to the position of assistant sales man- 
ager of the Heller Brothers Co., New- 
comerstown, Ohio, manufacturer of 
files, hammers, and other hand tools. 
Mr. Nicklis was associated for many 
years with Manning, Maxwell & 
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Moore, Ine., as _ vice-president in 
charge of the mill supply department 
and purchasing. 


R. W. ScHwWARTZ, sales and service 
engineer for the Production Machine 
Co., Greenfield, Mass., has been 
placed in charge of the territory com- 
prising the state of Ohio, western 
New York and Pennsylvania, and 
northern sections of Kentucky and 
West Virginia. His headquarters will 
be in central Ohio. 


TIMKEN ROLLER BEARING Co., Can- 
ton, Ohio, has announced a $5,503,000 
expansion program of both its melt- 
ing and fabricating facilities, which 
will increase the company’s capacity 
for producing electric furnace steel 
80 per cent and will raise the total 
steelmaking capacity 14 per cent. 


ERNEST S. THEISS has been pro- 
moted from the position of assistant 
chief engineer to chief engineer of 
the Davey Compressor Co., Kent, 
Ohio. He succeeds W. W. WARNER, 
who was recently named vice-presi- 
dent. Everett A. UTECHT becomes 
assistant chief engineer. 


C. L. Frx has been named works 
manager of the Mullins Mfg. Corpo- 
ration’s Liberty plant at Warren, 
Ohio, which will make shells for the 
United States Army. 


PARKER APPLIANCE Co., Cleveland, 
Ohio, announces the following new 
sales representatives: M. L. SHEEHAN 
at Dallas, Tex.; and RAYMOND B. 
JEWETT at Philadelphia, Pa. 


Pennsylvania and District 
of Columbia 
NorMAN W. CALKINS has been 


named manager of tool steel sales, 
and HaArotp A. BROSSMAN, Manager 


of alloy steel sales for the Carpenter 
Steel Co., Reading, Pa. Both men 
were assistant managers of their re- 
spective departments. 


WESTINGHOUSE ELECTRIC COoRPORA- 
TION, Pittsburgh, Pa., announces that 
the following new vice-presidents 
were elected at a recent meeting of 
the board of directors: TomLINson 
Fort, manager of the company’s 
headquarters apparatus sales depart- 
ment at Pittsburgh; L. W. McLeop, 
southwestern district manager at St. 
Louis; EmMEry W. Loomis, Middle At- 
lantic district manager at Philadel- 
phia; and L. E. Lynpe, formerly New 
England district manager at Boston, 
but who will now head the company’s 
Washington, D. C., government office. 
Another appointment announced is 
that of L. D. Riepon to the position 
of assistant to the vice-president in 
charge of manufacturing. He was 
previously manager of the Headquar- 
ters Manufacturing Division. 


KENNAMETAL, INc., Latrobe, Pa., 
manufacturer of cemented - carbide 
products, has opened a district office 
in the Metropolitan Bldg., Minneap- 
olis, Minn. Harry Branpvik, for- 
merly service engineer in the mid- 
western district, is the Kennametal 
representative at the new office. The 
company also announces the appoint- 
ment of WiLL1AM J. COLLINS as repre- 
sentative in the New England dis- 
trict, and FRANK PRICE as _ service 
engineer in the Middle Atlantic dis- 
trict. 


WALTER H. RogEsING has been ap- 
pointed district sales manager in cer- 
tain areas of New York, New Jersey, 
and Connecticut by DeWalt, Inc., 
Lancaster, Pa., manufacturer of cut- 
ting machines for the woodworking, 
metal, and plastics industries. Previ- 
ous to this appointment, Mr. Roesing 
was eastern sales representative of 





(Left) Norman W. Calkins, manager of tool steel sales for the Carpenter 
Steel Co. (Right) Harold A. Brossman, manager of alloy steel sales 
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the American Machine & Foundry 
Co., New York City, the parent or- 
ganization of DeWalt, Inc. 


WILLIAM F. WEINREICH, formerly 
assistant superintendent of machine 
shops at the Buffalo plant of the 
Worthington Pump & Machinery Cor- 
poration, will be in charge of the cor- 
poration’s newly acquired Oil City, 
Pa., plant. He will serve as assistant 
to vice-president AusTIn C. Ross, 
who is in administrative charge of 
the Oil City plant, in addition to be- 
ing in charge of the Buffalo plant. 


GoopDYEAR SUPPLY Co., 1506 Latimer 
St., Philadelphia, Pa., has been ap- 
pointed distributor for the precision 
aircraft and industrial O-rings manu- 
factured by the PARKER APPLIANCE 
Co., Cleveland, Ohio. 


Rosert A. Parks, Suite 827, Boeing 
Bldg., Washington 5, D. C., has been 
named Washington representative of 
the Rigidized Metals Corporation, 
Buffalo, N. Y. 


Texas, Mississippi, and 
Arizona 


C. A. WAGNER has been appointed 
direct representative for the drop- 
forged wrenches and shop tools made 
by the Brtuines & SPENCER Co., Hart- 
ford, Conn. His headquarters are in 
Dallas, Tex., and he will cover the 
territory of Texas, Arkansas, Louis- 
iana, and Oklahoma. 


RocKWELL Mre. Co., Pittsburgh, 
Pa., manufacturer of power tools, 
meters, and registering instruments, 
has made plans to erect a 150,000 
square foot manufacturing plant in 
Tupelo, Miss. 


CLEcO Division, REED ROLLER BIT 
Co., Houston, Tex., has appointed the 
EQUIPMENT SALES Co., 720 S. 19th 
Ave., Phoenix, Ariz., distributor of 
Cleco pneumatic tools. 


Wisconsin and Minnesota 


RUSSELL T. GILMAN, co-founder of 
the Gilman Engineering & Mfg. Co., 
Janesville, Wis., has resigned from 
that company and opened offices as 
representative for manufacturers of 
machine tools at 525 E. Michigan St., 
Milwaukee, Wis. Mr. Gilman will 
represent leading precision machine 
tool manufacturers, including out- 
standing Swiss machinery, in Wis- 
consin, Illinois, Minnesota, and Iowa. 
His offices will include a showroom 
of representative machines and equip- 
ment, such as jig borers and grind- 
ers, optical comparators, Swiss auto- 
matics, gear-hobbers, burnishing ma- 
chines, etc. Two of the companies 
represented by Mr. Gilman are the 
HAUSER MACHINE TOOL CORPORATION 
and the CARL HIRSCHMANN Co. 
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How Bliss Engineers helped 
Clemson Bros., Inc. produce 
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Customer’s Cost Kept Down by Bliss 
Recommending Both Equipment and Methods 
When Clemson Bros., Inc., of Middletown, New York, decided 


in 1947 to produce a new light-weight lawnmower featuring 
)pressed metal stampings, they invited Bliss to recommend 
equipment and methods. Assuming responsibility for both 
presses and dies, Bliss prescribed equipment with high-pro- 
duction capacity requiring a minimum of manpower. Beyond 
this, Bliss helped Clemson hold capital investment at a min- 
imum by offering its standard general-purpose inclinable 
presses fitted with special Bliss feeds and other accessories. 

Concluding a highly successful first year manufacturing 
the new lawnmower, Clemson’s production manager says: 
“Our Bliss presses have proved themselves to be highly effi- 
cient machines on large and small jobs. We have had little 
maintenance; they have actually been trouble-free. All the 
Bliss feeders have functioned perfectly since the day they 
were put in operation? 

As the world’s largest manufacturer of all types and sizes 
of presses, Bliss is in a unique position to counsel on the 
selection of the right press for a given job. Next time you 
have a metal-stamping problem, ask Bliss about methods and 
equipment. Your Bliss representative will welcome the oppor- 
tunity to service your requirements. 





Outer Wheel Dises of .049 steel are blanked and formed...54 a 
minute, in No. 28 press with Bliss double-roll feed, scrap shear 
E.W. BLISS COMPANY, CANTON, OHIO 


and die cushion. Special cam KO speeds ejection of disc. Stock is 
automatically fed from Bliss coil cradles with seven-roll straight- Mechanical and Hydraulic Presses, Rolling Mills, Container Machinery 
| ener. A loop control starts and stops stock exactly as required. 








JUST OFF 
THE PRESS! 


Completely New 
700 Pages 
450 Illustrations 
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Sections on: Easy methods of computing press jobs 
How to select the proper type of press + Useful en- 
gineering tables - Die illustrations + Glossary of 
terms used in the pressed metal industry. 





Plus a complete service section covering all types of 
Bliss presses, old and new. $7.50 


’ oO ? — 1 
perator Cares for Two Presses. Bearing cups are semi-coined from .080 stee wi ne 

blanks (left) in No. 20-B press with automatic stack feed. Finish coining and z= Ww. en Handbook Dept. 

punching is done at right in geared 20-B press with 20-station dial feed. Produc- anton, Unio 


tion is 32 a minute. 


Its Bui 
From the right press for a given job... to a complete press room. . . $ $$ 
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Donald M. Laflin, newly appointed 
general sales manager of the Gid- 
dings & Lewis Machine Tool Co. 


Donato M. LAFLIN has been made 
general sales manager of the Gid- 
dings & Lewis Machine Tool Co., 
Fond du Lac, Wis. Mr. Laflin joined 
the Giddings & Lewis organization as 
eastern district sales manager in 
1934, and subsequently has held sev- 
eral different positions in the sales 
department. 


CLEcO Division of the REED ROLLER 
Bir Co., Houston, Tex., has appointed 
the OLSON EQUIPMENT Co., 2930 Blais- 
dell Ave., Minneapolis, Minn., distrib- 
utor of Cleco pneumatic tools. 


Obituary 


FreD L. McCartruy, Detroit district 
manager of the Jacobs Mfg. Co., Hart- 
ford, Conn., for over thirty years, 
died on January 16 at his home in 
Grosse Point Park, Mich., at the age 
of fifty-nine years. Mr. McCarthy was 
widely known throughout the states 
of Michigan, Ohio, western New York, 
and western Pennsylvania among 
both the larger metal-working plants 
and industrial supply distributors. 
He was a member of the American 
Society of Tool Engineers, the De- 
troit Athletic Club, and the Loch- 
moor Country Club. His wife sur- 
vives him. 


According to reports of the Amer- 
ican Gear Manufacturers Association, 
the volume of business in the gear- 
ing industry increased by 12.4 per 
cent in January, 1951, compared with 
December, 1950. The index figure for 
January, 1951, is 764.6. 
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Vew Books aud Publications 


Puysics. By George Shortley and 
Dudley Williams. Two volumes, 
with a total of 1271 pages (6 by 
9 inches). Published by Prentice- 
Hall, Inec., 70 Fifth Ave., New 
York 11, N. Y. Price, Volume 1, 
$6; Volume 2, $7.35. 


An important new work on physics, 
written by two professors of physics 
at Ohio State University, has just 
been published. This book, issued 
in two volumes, while written for use 
as a text in an introductory course 
in physics, also provides a valuable 
reference source on the fundamentals 
of physics for engineers, professional 
scientists, and advanced students. 

Discussions of practical applica- 
tions of the principles are included. 
Mathematics have been used merely 
to further the primary purpose of the 
book, no attempt having been made 
to teach the subject of mathematics 
as such. Problems are included at 
the ends of the sections, ranging 
from the simplest type to the more 
complex, the widest selection possible 
being chosen. 

Volume 1 contains two parts: The 
first—on mechanics—discusses the 
following phases of the _ subject: 
Sealar and Vector Quantities, Dis- 
placement, Force, Torque; Statics; 
Statics of Fluids; Kinematics; Dy- 
namics; Work, Energy, and Power; 
Rotational Motion; Elasticity and 
Strength of Materials; Impacts and 
Conservation of Momentum; Vibra- 
tory Motion; Fluid Dynamics; and 
Gyroscopic Motion. The second part 
deals with heat under the following 
headings: Temperature and Thermal 
Expansion; Calorimetry; Heat Trans- 
fer; Properties of Gases; Solids, 
Liquids, and Gases; and Thermo- 
dynamics. 

The second volume of the book 
deals with wave motion, production 
of sound, and properties of sound 
waves; light and electricity; and 
magnetism. The final chapters, under 
the heading “Modern Physics,” give 
introductory qualitative treatments 
of electronic circuits, radio connec- 
tion systems, and atomic energy. The 
book closes with a discussion of some 
of the as yet unanswered questions 
involving elementary particles. 


ABC or IrRoN AND STEEL. Edited by 
Dan Reebel. 440 pages, 8 1/2 by 
11 inches. Published by the 
Penton Publishing Co., Cleve- 
land, Ohio. Price, $10. 

It is the purpose of the new and 
completely rewritten sixth edition of 
this book to present in simple lan- 
guage the story of the spectacular 
technological changes that have taken 
place in the iron and steel industry. 
The primary purposes involved in 
converting iron ore into finished iron 


and steel products for use in indus- 
try are described by outstanding 
authorities on various phases of iron 
and steel production in readily un- 
derstood terms. Twenty-seven dif- 
ferent chapters, each written by an 
expert in the particular’ subject 
treated, are included. The subjects 
covered are: Iron Ore Mining, Benefi- 
ciation, and Reserves; fron Ore 
Transportation and Handling; Met- 
allurgical Coke and Resultant Coal 
Chemicals; Scrap Iron and Steel; 
Pig Iron; Open-Hearth Steel; Bes- 
semer Steel; Electric Are Furnace 
Steel; Wrought Iron; Art of Roll 
Pass Design; Semifinished Steel; 
Structural Shapes and Rails; Mer- 
chant Shapes; Bars; Plates; Butt- 
and Lap-welded Pipe, Conduit, and 
Electric Metallic Tubing; Seamless 
Steel Pipe and Tubes; Wire and Wire 
Rods; Hot- and Cold-Rolled Strip and 
Sheets; Tin Plate; Stainless Steel; 
Tool Steel; Forgings; Gray Iron 
Castings; Malleable Iron Castings; 
Steel Castings; High-Alloy Steel 
Castings. The material presented in 
this book was published in Steel as 
a prize-winning series of articles in 
a national contest. Biographies of 
the authors and a comprehensive 
subject index are included. 


Dir-Castinc. By H. H. Doehler. 502 
pages, 6 by 9 inches. Published 
by the McGraw-Hill Book Co., 
Inc., 327 W. 41st St., New York 18, 
N.Y. Price, $8. 


The virtual unlimited possibilities 
of die-casting as a fabricating tech- 
nique are described in this new book, 
written by a pioneer in the field and 
chairman of the board of the Doehler- 
Jarvis Corporation, a_ well-known 
producer and finisher of die-castings. 
It is therefore an authoritative trea- 
tise on the subject. 

The book discusses the production, 
engineering, and design of die-cast- 
ings, as well as the materials used, 
and points out probable developments 
in the future. Data is given on hy- 
drauliscope analysis of injection 
processes, automatic ladling, die se- 
lection and manufacturing, and other 
phases of this subject. Also described 
are the components and operations 
of the various types of die-casting 
equipment; common practices in ma- 
chining and hobbing dies; methods 
of metallurgical control of die steels; 
heat-treatment of dies; cause and 
cure of erosion; heat checks, and 
cracking; and wear of die steels. 

Special features include a discus- 
sion of the economic design of die- 
castings; how to estimate die-casting 
costs; and what to include on draw- 
ings of parts to be cast. Multiple- 
cavity dies and unit die construction, 
as well as simple single-cavity units, 
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are all treated in detail. Consider- 
able attention is given to the finish- 
ing of die-castings, and a final chap- 
ter is devoted to safety in the die- 
casting plant. 


GUILLET’S KINEMATICS OF MACHINES 
—Fifth Edition. By Austin H. 
Church. 299 pages, 5 1/2 by 
8 1/2 inches. Published by John 
Wiley & Sons, Inc., 440 Fourth 
Ave., New York 16, N. Y. Price, $4. 

Originally written by the late 
George L. Guillet in 1928, this text- 
book on kinematics has been thor- 
oughly revised and expanded. Em- 
phasis, in this as in previous edi- 
tions, is placed on practical applica- 
tions, and graphical constructions 
are used to represent the various 
motions instead of analyzing them 
by words alone. 

The chapter on velocity and ac- 
celeration in plane motion has been 
largely rewritten for clearer under- 
standing, and the section on gearing 
has been revised to shift the em- 
phasis of gear kinematics to the cur- 
rently used generating principle of 
producing gear teeth. The pressure 
angle of cams, selection of cam mo- 
tion, applications of cams, and meth- 
ods of manufacture are explained. 
Tabulation for epicyclic gear trains 
is emphasized, and an article on epi- 
cyclic gear trains with no fixed mem- 
ber has been added. 

The subject is discussed under the 
following chapter headings: Displace- 
ment, Velocity, and Acceleration; In- 
stant Centers; Velocity and Accelera- 
tion in Plane Motion; Slider-Crank 
Mechanisms; Cams; Rolling Con- 
tact; Gears; Gear Trains; Flexible 
Connectors; and Miscellaneous Mech- 
anisms. 


Snow MEttTine. By T. Napier Adlam. 
224 pages, 6 by 9 inches. Pub- 
lished by THE INDUSTRIAL PRESS, 
148 Lafayette St., New York 13, 
N. Y. Price, $4.50. 

This book contains information for 
factories and other commercial or- 
ganizations, as well as residences, on 
snow melting systems. It tells how 
to decide if such a system should be 
used; what kind of system to em- 
ploy; how to design, install, and op- 
erate such a system; and how much 
the cost of installation and operation 
will be. Full-page working charts 
covering all types of construction are 
included. There are also tables giv- 
ing snow data for 270 cities, as well 
as tables giving average low temper- 
atures for various parts of the coun- 
try. The material presented is based 
on actual tests of a variety of instal- 
lations. 


ASTM MANUAL ON QUALITY CONTROL 
OF MATERIALS. (STP 15-C) 100 
pages, paper-bound. Published by 
the American Society for Test- 
ing Materials, 1916 Race St., 
Philadelphia 3, Pa. Price, $1.75. 
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PAPERS ON RADIOGRAPHY. 95 pages, 
6 by 9 inches. Published by the 
American Society for Testing 
Materials, 1916 Race St., Phila- 
delphia 3, Pa. Price, $1.75. 

This pamphlet contains a reprint 
of the papers on radiography pre- 
sented at the annual meeting of the 

American Society for Testing Mate- 

rials, held in June, 1949. It covers 

late developments in this field and 
includes discussions on the papers. 


A, ‘Wa Events 


APRIL 16-18—National convention 
of the AMERICAN Sociery oF LuBRIcA- 
TION ENGINEERS at the _ Bellevue- 
Stratford Hotel in Philadelphia, Pa. 
National secretary, W. F. Leonard, 
343 S. Dearborn St., Chicago 4, Ill. 


APRIL 17-20—TWENTIETH NATIONAL 
PACKAGING EXPOSITION sponsored by 
the AMERICAN MANAGEMENT ASSOCIA- 
TION at the Auditorium in Atlantic 
City, N. J. Public relations director, 
Edward K. Moss, 330 W. 42nd St., 
New York 18, N. Y. 


APRIL 18-21—HEighteenth annual 
meeting of the NATIONAL ScrREW Ma- 
CHINE Propucts ASSOCIATION at the 
Netherland Plaza Hotel in Cincin- 
nati, Ohio. Executive secretary, Or- 
rin B. Werntz, 13210 Shaker Square, 
Cleveland 20, Ohio. 


AprRIL 19-20—Sixth annual Time 
StuDY AND METHODS CONFERENCE at 
the Hotel Statler, New York City. 
Sponsored by the Society for Ad- 
vancement of Management, 84 Wil- 
liam St., New York 38, N. Y., and the 
American Society of Mechanical En- 
gineers, 29 W. 39th St., New York 18, 
N, 2. 


APRIL 23-26—Fifty-fifth annual con- 
vention of AMERICAN FOUNDRYMEN’S 
Soctety in Buffalo, N. Y. Secretary- 
treasurer, William W. Maloney, 616 
S. Michigan Ave., Chicago 5, II. 


Apri. 30-May 4—FourrH NATIONAL 
MATERIALS-HANDLING EXPOSITION in 
the International Amphitheatre, Chi- 
cago, Ill. Sponsored by the Materials 
Handling Institute. Further informa- 
tion can be obtained from the expo- 
sition management, Clapp & Poliak, 
Inc., 341 Madison Ave., New York 17. 


Aprit 30-MAy 11—Britisu INpus- 
TRIES Fair in Birmingham and Lon- 
don, England. Further information 
can be obtained from British Infor- 
mation Services, 30 Rockefeller 
Plaza, New York 20, N. Y. 


May 16-18—Spring meeting of the 
SoOcIETY FOR EXPERIMENTAL STRESS 
ANALYSIS at the National Bureau of 





Standards and the Wardman Park 
Hotel, Washington, D. C. Further 
information can be obtained from Dr. 
Edward Wenk, Jr., care of David 
Taylor Model Basin, Washington 7, 
DiC; 


May 21-22—Annual meeting of the 
AMERICAN ZINC INSTITUTE at the 
Hotel Statler in St. Louis, Mo. Co- 
incidental with this meeting, the 
GALVANIZERS COMMITTEE, sponsored 
by the Institute, will hold its twenty- 
fifth meeting. E. V. Gent, secretary- 
treasurer, 60 E. 42nd St., New York 
iN. ey. 


May 23-24—Fifth annual conven- 
tion of the AMERICAN SOCIETY FOR 
QUALITY CONTROL in Cleveland, Ohio; 
headquarters, Hotel Cleveland. For 
further information, address John 
F. Occasione, Publicity Chairman, 
American Society for Quality Con- 
trol, care of American Steel & Wire 
Co., 1406 Rockefeller Bldg., Cleve- 
land 13, Ohio. 


JuNE 3-8—Summer meeting of the 
SocIETY OF AUTOMOTIVE ENGINEERS 
at the French Lick Springs Hotel, 
French Lick, Ind. 


JuNE 11-15—Second annual Con- 
FERENCE ON INDUSTRIAL RESEARCH at 
Columbia University in New York 
City. Director, David B. Hertz, as- 
sistant professor of industrial engi- 
neering, Columbia University, New 
York 27, N.Y. 


June 11-16—First NATIONAL COoN- 
GRESS OF APPLIED MECHANICS in Chi- 
cago, Ill., under the sponsorship of 
the Illinois Institute of Technology, 
Chicago 16, Ill., and three other uni- 
versities, as well as nine professional 
societies. Director of public rela- 
tions, James W. Armsey, Illinois In- 
stitute of Technology, Chicago 16, IIl. 


JUNE 18-22—Annual meeting of the 
AMERICAN SOCIETY FOR TESTING MaA- 
TERIALS at Atlantic City, N. J.; head- 
quarters, Chalfonte-Haddon Hall Ho- 
tel. Secretary, C. L. Warwick, 1916 
Race St., Philadelphia 3, Pa. 


OcrospeR 15-19—THirty-THIRD AN- 
NUAL METAL SHOW and NATIONAL 
MeTAL Conaress at Detroit, Mich. 
Sponsored by the American Society 
for Metals; American Welding So- 
ciety; Metals Branch, American In- 
stitute of Mining and Metallurgical 
Engineers; and Society for Non- 
Destructive Testing. Further in- 
formation can be obtained from W. 
H. Eisenman, managing director, 
American Society for Metals, 7301 
Euclid Ave., Cleveland 3, Ohio. 


OcTosER 22-24—Seventh annual 
ELECTRONICS CONFERENCE at the Edge- 
water Beach Hotel in Chicago, II. 
Publicity committee chairman, J. W. 
Armsey, Illinois Institute of Tech- 
nology, Chicago 16, Il. 
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A 12" Single LANDMACO Machine equipped with special A Special Die Head (LANDMATIC 40AXX) designed 
work holding fixture for threading adapter sleeves. and built to thread valve seat rings up to diameters 
of 1434”. ) 
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Operation of Pool Order Program— 
The National Production Authority 
last month issued its long expected 
machine tool pool order M-40, under 
which the General Services Admini- 
stration is authorized to place orders 
for machine tools with manufactur- 
ers in order to enable them to fit the 
machines into their production sched- 
ules without delay. Under M-40, NPA 
recommends to GSA the types and 
quantities of machine tools to be 
ordered, along with the names of 
manufacturers. DO ratings can be 
extended for materials required for 
the production of the machine tools 
covered. Under NPA order M-41, ma- 
chine tool manufacturers will apply 
any purchase orders received from 
industry against GSA’s pool orders. 
NPA Says it does not expect any diffi- 
culty in disposing of the machine 
tools, because of increased demand. 

GSA will pay the sales price less 
174% per cent—the estimated profit 
and selling expense. The machines 
will be stored either by GSA or the 
manufacturer, and will continue to 
be available for sale to users or for 
installation in government or pri- 
vately owned plants as government- 
owned equipment. 

“The machine tool program will 
make it possible to build up a pool 
of machine tools that will be avail- 
able for the production of defense 
materials and serve to eliminate de- 
lays which would occur if the user 
had to wait for the machines to be 
manufactured,” said Jess Larson, 
GSA administrator. ‘Under the pro- 
gram, the industry will be able im- 
mediately to expand its operations 
to the extent deemed necessary by 
NPA, and also allow recruitment and 
training of workers necessary for 
full-scale production,” he stated. 


Machine Tool Pool Orders Placed— 

Machine tool orders given by GSA 
and the amounts are as follows: 
Barber-Colman Co., Rockford, II1., 
$2,127,375; Bardons & Oliver, Inc., 
Cleveland, Ohio, $524,698; Cleveland 
Hobbing Machine Co., Cleveland, 
$1,059,450; Gisholt Machine Co., Mad- 
ison, Wis., $12,200,750; Gleason 
Works, Rochester, N. Y., $3,314,422; 
Gear Grinding Machine Co., Detroit, 
Mich., $3,532,000; Gould & Eberhardt, 
Inc., Irvington, N. J., $2,678,370; Illi- 





nois Tool Works, Chicago, IIl., $980,- 
880; Jones & Lamson Machine Co., 
Springfield, Vt., $9,029,157; Michigan 
Tool Co., Detroit, $2,677,370; National 
Broach & Machine Co., Detroit, 
$4,452,600; Norton Co., Worcester, 
Mass., $8,266,072; and Warner & 
Swasey Co., Cleveland, $12,333,875. 


Difficulty of Obtaining Materials— 

Although possessing firm orders 
and DO priorities ratings extendable 
in ordering raw materials, it was 
rather anticipated that the pool order 
holders would find that they held 
only hunting licenses when it came 
to finding the materials required. 
Thereby hangs one of the mysteries 
ot the defense effort—why a program 
scheduled to absorb only 18 per cent 
of the national product appears to 
pre-empt half or more of the avail- 
able components. 

It is that mystery which has 
caused the National Production Au- 
thority to be reluctant to impose its 
Controlled Materials Plan of allocat- 
ing all supplies of steel, copper, and 
aluminum. It was first thought that 
a single band priorities system would 
assure ample supplies for military 
needs, leaving plenty of surplus for 
most civilian requirements. 

Typical of the failure of the single 
band system to serve both military 
and civilian needs was the MRO 
order, NPA Regulation 4, authorizing 
virtually anyone to write a DO-97 
priority for maintenance, repair, or 
operating equipment. Certain limita- 
tions were placed on the amount of 
materials that could be ordered as 
MRO supplies, but the total swamped 
many firms with ratings which sup- 
posedly were to have the same status 
as the most needed defense items. 
Some eligibles appeared to consider 
the MRO order a blank check, and at 
press time, it appeared likely that the 
MRO order would be limited greatly. 

Producers of high-priority items 
were urging that the CMP plan be 
announced as a solution to their 
search for material to be incorpor- 
ated into military items. On the 
other hand, firms engaged in the 
production of less essential items 
know that a CMP would probably 
sound their death knell. Such firms 
have asked the Senate Small Busi- 
ness Committee to intercede, lest 





By LORING F. OVERMAN 


thousands of small firms be closed 
at a time when judicious scheduling 
of production might make it possible 
for the military program to proceed 
more or less hand in hand with the 
civilian economy. 


Military versus Civilian Demands— 

Contrasting viewpoints of the mili- 
tary and the civilian side of things 
broke into print about press time, 
with Secretary of Defense George 
Marshall claiming that military pre- 
parations have _ slackened, while 
Charles E. Wilson, Defense Mobiliza- 
tion Chief, was contending that satis- 
factory progress was being made. 
Mr. Wilson seems to have the idea 
that the civilian side of the economy 
should be permitted to continue oper- 
ating at the highest possible capacity, 
with the thought that it would re- 
turn enough tax money to pay for 
the defense program. 

The military, on the other hand, 
appears to feel that unless it gets its 
share from the top of the pile, there 
may be no business left. That the 
military is getting the best of the 
argument for the moment was indi- 
cated on March 27 when NPA issued 
an amended version of M-5—the 
aluminum set-aside order. Although 
it was understood that Senator Spark- 
man’s Small Business Committee had 
been successful in inducing NPA to 
ease order M-7 (providing for a cut- 
back of civilian consumption of 
aluminum and banning some less 
essential items), order M-5 stepped 
up the amounts that producers must 
deliver on DO-rated orders for de- 
fense requirements. 

How both the military and the 
civilian economy can get more alumi- 
num was not explained. The idea 
behind Senator Sparkman’s plea was 
that the end-use ban would save only 
about 5 per cent of current aluminum 
production, while putting out of busi- 
ness about 75 per cent of a new crop 
of aluminum fabricators. The Sen- 
ator’s committee observes that one 
of the principal purposes of the de- 
fense program is to foster an atmos- 
phere in which private enterprise 
may thrive. This can hardly be ac- 
complished, the committee contends, 
by putting out of business the very 
people the entire program is designed 
to protect. 
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Heiping You Shift 
TO DEFENSE PRODUCTION 


Practical solutions to the complex problems that accom- 
pany the switch to defense work can often be found at 
your nearby Ryerson Plant. Experienced Ryerson steel 
men will gladly work with you. Not only can they help 
you select the right steels for the job at hand, but they 
are well-informed on military specifications and the 
latest government procedures. 

When you want steel quickly for building experimental 
or pilot models—for bridging the gap between initial and 
full-scale production, we suggest you check with Ryerson. 
Though kinds and sizes most in demand are not always 
available for prompt shipment, we do have a large ton- 
nage of steel on hand at thirteen strategically located 
plants. 


So call us for steel—and steel information. We can’t 
promise to fill all your steel requirements, but we can 
assure you that we will do our very best to help. 





PRINCIPAL PRODUCTS 


CARBON STEEL BARS—Hot rolled ALLOYS—Hot rolled, cold finished, 
and cold finished heat treated 
STRUCTURALS—Channels, angles, STAINLESS—A!legheny bars,’ plates, 
beams, etc. sheets, tubes, etc. 

PLATES—Many types including Inland REINFORCING—Bars and accessories, 
4-Way Safety Plate spirals, wire mesh 

SHEETS—Hot and cold rolled, many BABBITT—Five grades, also Ryertex 
types and coatings plastic bearings 

TUBING—Seamless and welded, me- MACHINERY & TOOLS—For metal 
chanical and boiler tubes fabrication 











RYERSON STEEL 


JOSEPH T. RYERSON & SON, INC. PLANTS AT: NEW YORK e 
DETROIT ¢ PITTSBURGH e¢@ BUFFALO e¢ CHICAGO e 
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MACHINERY 


EDITORIAL 


Labor Pirating Coulda Stymie 
Defense Production 


HE establishment of large new indus- 

trial plants in tight labor areas for the 
manufacture of war materiel can impose 
severe handicaps on the efforts of small 
job shops in the same localities. Tool and 
die shops, for example, are losing their 
skilled men to these bigger plants because 
the latter are given authority to offer 
higher wages, on the theory that they are 
not able to offer fringe benefits. 


Wages in the tool and die shops, on the 
other hand, have been frozen to 10 per 
cent above the wages in effect on January 
15 of this year. For this reason, the own- 
ers of tool and die shops are unable to 
offer wage incentives that will hold their 
men, many of whom they trained as ap- 
prentices. An extreme example may be 
cited: Out in the Middle West there is a 
new shop in front of which a sign has been 
erected stating that if tool designers are 
making less than $200 per week they 
should apply for employment. They can 
make $200 weekly by working over-time. 
In another mid-western city, where the 
general rate for toolmakers is $1.65 per 
hour, a new large plant is offering $1.95 
per hour, plus an increase of 5 cents every 
sixty days until $2.25 an hour is reached. 


Pirating of labor by the larger new 
plants could readily become more detri- 
mental to the defense efforts than the 
drafting of young tool and die makers and 
engineers. This is true because the draft 
affects probably 2 per cent of the person- 
nel in tool and die shops, whereas labor 
pirating affects about 20 per cent. 


Early production of defense items in 
the large shops depends upon the speed 
with which tools and dies can be supplied 


for their machines—without tooling, the 
machines are useless. If the tool and die 
shops are deprived of their skilled men, 
the delay in the output of those shops will 
necessarily hold up full production in the 
larger shops. 


The fact of the matter is, of course, that 
industry, labor, and Government have all 
been negligent in the training of appren- 
tices. During depression years, industry 
as a whole was not sufficiently prosperous 
to conduct apprenticeship courses, and 
then during the war years the young men 
were in the armed services. In prosperous 
years, the number of apprentices that 
could be hired by any shop was limited 
by labor unions, and the Government has 
consistently sided with unions on the 
apprenticeship question. As a result, the 
number of apprentices trained during the 
last two decades has been insufficient to 
replace the old men now retired. At the 
same time, with the greatly expanded 
economy, the demand has increased for 
tool and die makers and ll - around 
machinists. 


The problem of keeping the small shops 
staffed with skilled men under present 
urgencies is a difficult one to solve. Per- 
haps the only solution would be for the 
Wage Stabilization Board to remove wage 
restrictions on the small shops whose prod- 
ucts are essential to the successful attain- 
ment of the national defense program. 
Another plan might be for the larger shops 
to refrain from hiring skilled men who are 
already working on urgent military proj- 
ects, at least until the country is tooled 
up for the national defense effort. Con- 
sideration should, of course, be given to 
special individual problems. 
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Ww production reaching toward all-time highs, this new 
P.A.T. 50 Control already is helping many key plants in- 
crease the output of their furnaces. Here’s why: 


This Control has something that’s brand new in proportional, 
electric controllers. Called “rate action,” this feature enables the 
Controller to act on the speed of swings in furnace load, as well as on 
their size and on the length of time they persist. Thus, if temperature 
changes gently, it is gently nudged back into line. But if it starts 
off vigorously—as when the furnace door is opened—P.A.T. 50 re- 
acts vigorously. Then, when the change’ has been headed off, the 
Controller starts to back away. But “putting on the brakes” it 
brings temperature in line smoothly and rapidly. 


Thus, “Rate Action” increases production because it reduces the 
length of time a furnace is off temperature. 


Also, Proportioning and Reset Actions are more responsive than 
before. ‘These two components stop the normal temperature swings 
which are started by changes in the size and permanence of the fur- 
nace load. Even without rate action, these increases would enable 
P.A.T.50 to do a better-than-ever job. With rate action, results are 
superior to any previous electric control. 

The News is in the Control Unit at bottom of panel shown at right. 
Earlier installations can be converted to P.A.T. 50 by replacing the 
Unit and making slight changes in the Controller. 

For details, contact our nearest office, or write us at 4921 Stenton 
Ave., Philadelphia 44, Pa. 


THESE furnaces and controllers are part of 
the slab-heating equipment with which The 
Timken Roller Bearing Company, Canton, O., 
conditions high-alloy steels for rolling. The 
Timken Company has used many earlier L&N 
Controllers. They find P.A.T. 50 is a further 
step forward, not only in guarding quality, 
but also in increasing production by shorten- 
ing the off-temperature time. 
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How 
to Produce 
More Holes 
with 
- Your Drills 


WIST drills can be defined as cylindrical- 
shaped end-cutting tools having one or 
more cutting edges and helical or straight 
flutes to provide for chip clearance and the en- 
trance of cutting fluid. Tools of this type are 
held and driven by the shank, and are used to 
originate or enlarge round holes. Standard 
nomenclature for twist drills, approved by the 
American Standards Association and published 
by the American Society of Mechanical Engi- 
neers as ASA B5.12-—1950, is shown in Fig. 1. 
The point or cutting end of a drill is made up 
of the ends of the lands and the web forming the 
lips. Although the form of the drill point re- 
sembles a cone, variation of a true cone shape is 
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required to provide clearance for the lips or cut- 
ting edges. Helical or straight flutes, or grooves, 
are cut or formed in the body of the drill to help 
produce the proper cutting edges on the cone- 
shaped point. At their junction with the cutting 
edges, the shape of the flutes causes the chip to 
curl tightly within itself, so that it occupies a 
minimum space. As mentioned, the flutes also 
serve as channels for chip removal and cutting 
fluid entrance. 

The land is that portion of the drill-body 
periphery not cut away by the flutes, and the 
margin is that portion of the land not cut away 
to provide clearance. The two margins on a two- 
flute drill form the full diameter of the drill. The 
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Fig. 1. Standard twist drill nomenclature approved by the American 
Standards Association. The twist drill shown is a standard straight- 
shank, two-flute, right-hand type 


central portion of the drill body that joins the 
two lands is called the web. This web, which 
extends the entire length of the drill flutes and 
is the supporting section of the drill, generally 
increases in thickness from point to shank on 
drills made by conventional milled methods. On 
some milled drills, however, and on drills pro- 
duced by the roll-forged method, the web is of 
uniform thickness throughout the length of the 
tool. The extreme edge of the web that connects 
the cutting edges is called the chisel edge. 

Drills may be classified in several ways, ac- 
cording to: 

1. Kind of shank—straight, taper, taper-square, 
etc. 

2. Number of flutes—single, two, three, or four. 

3. Direction of rotation—right- or left-hand. 

4. Material from which they are made—carbon 
steel, high-speed steel, cast alloy, or carbide. 
The majority of drills used in metal-working 

production today are the high-speed steel, two- 
flute, right-hand type. Carbide-tipped drills can 
be used successfully for drilling chilled and soft 
cast irons, plastics, non-ferrous alloys, masonry 
materials, glass, and steel of 40 Rockwell C or 
greater hardness. Such drills are not recom- 
mended for steels softer than 375 Brinell. 

Twist drills are one of the most efficient types 
of cutting tools because of their large cutting 
surface in proportion to their cross-sectional 
area. However, the two-fluted twist drill is one 
of the poorest self-centralizing tools. The non- 
cutting chisel edge simply rubs the work when 
the drilling operation begins, and the guide bush- 
ing, drilled hole, and drill periphery must con- 
tinuously act to hold the drill central and prevent 
lead-off. 

Chip flow in drilling consists of metal removed 
by plastic shear at the cutting edges and by ex- 
trusion ahead of the chisel edge. Metal under 
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the chisel edge is extruded to the side, where it 
joins the chip being formed at the cutting edge. 
For these reasons, more is demanded of modern 
high-speed steel twist drills, perhaps, than of 
any other small tool used in the manufacture of 
metal products. However, twist drills often are 
operated under the most adverse conditions, and 
all too frequently, little or no thought is given 
to their sharpening and reconditioning. It is 
also common for a drill to be selected on the basis 
of size alone, without regard to whether the de- 
sign is correct for the particular job or material 
to be drilled. 

Drilling, like so many other machining opera- 
tions, involves numerous variables, and no fixed 
rules can be set down to meet all conditions. 
However, the essential requirements to obtaining 
good results in drilling are the use of correctly 
sharpened drills in efficient drilling machines 
operating at the most suitable feed and speed. 

One of the major causes of twist drill break- 
age, perhaps ranking next to that due to im- 
properly sharpened drills, is the use of machines 
not sufficiently rigid for the work. End play in 
the spindles of the machine or undue deflections 
often cause the drill to hog-in and break. 


Suggested Speeds and Feeds for Drilling 


One of the most common errors in drilling is 
the use of too high speeds and feeds. The correct 
speed and feed to be used for a particular job 
will, of course, vary with the quality of the drill 
used, the material to be drilled, the machine em- 
ployed, etc., and can only be determined by a full 
knowledge of existing conditions and experi- 
mentation. Suggested speeds and feeds for drill- 
ing are given in Tables 1 and 2. These should 
be used only as a guide, or starting point, in de- 
termining the exact feed and speed to use for a 














Table 1. Suggested Speeds, Drill Angles, and Coolants for Use in 
Drilling Various Materials 




















ey 
{ Cutting A 
Speed ,* | pai 
iy i Coolant or Special Features 
eee bate =| Cutting Compound of Drill 
eet per | | 
Minute Point Lip Relief Helix | 
Angle A, Angle B, Angle C, 
Degrees Degrees Degrees | 
Cast Iron, Soft (150 | 
Brinell Max.) ...... 100-150 90-100 12-15 | 20-25 Dry or Air Jet | 
Cast Iron, Medium Hard 
(175 Brinell Max.).. | 80-100 90-100 12 20-25 Dry or Air Jet | 
Cast Iron, Hard (250 | 
Brinell Max.) ...... 45-80 118-135 | 7-12 20-25 Dry, Air Jet, or Light | 
| Mineral Oil with 5 | 
leic Acid 
Steel, Mild or Free-cut- ee ae ee 
OE esedkeussncvain 60-120 118 9-15 20-25 Soluble Oil Mixture 
Steel, Alloy .......... 50-80 125-145 7-9 920-25 Sulphurized Oil | 
Steel, Alloy, Medium | | 
Hard (300 Brinell | 
1) 2.) ACen ere 40-60 145 7 20-25 | Sulphurized Oil, 3 to1 
| Carbon Tetrachloride Heavier than 
Mixt b 
Steel, Stainless (Most | einai seeemeceealinie 
Grades) ........... 30-70 125 12 25 | Light Mineral Oil 
Steel Rails, 7 to 13 Per | 
Cent Manganese .... 15-20 136-150 7-10 | 25 Sulphurized Oil or Dry Heavier than 
| standard web 
Armor Plate .......<. | 20-45 145 7 20-25 Soluble Oil, Rich Heavy web; Short, 
| Mixture stubby drill 
Aluminum Alloys .... | 200-300 90-130 12-18 | 17-45 Soluble Oil Wide polished flutes 
Magnesium Alloys ... | 200-400 80-118 12-18 10-45 Dry or Mineral 
Seal Oil Wide polished flutes 
Zinc Die-Castings .... 300-400 | 80-136 12-20 | 10-45 Dry Wide polished flutes 
Monel Metal ......... 40-75 118-145 9-20 20-35 Sulphurized Oil | 
Bronse, Soft ......... 100-300 118 12-15 15-30 Dry or Soluble Oil | 
and Water Lips flattened 
Copper and Brass .... 100-300 100-118 10-15 25-40 Dry or Mineral 
Seal Oil Wide polished flutes 
IPIASUIES! ods. ce cu enees 100-300 60-118 12-15 10-20 Dry or Soapy Water Wide polished flutes 
































*Cutting speeds given are for high-speed steel twist drills. Carbon steel drills should operate at speeds of at least 50 per cent less. 


specific job. In changing from high-speed steel 
drills to carbide drills for a particular job, it 
is best to continue with the same or a slightly 
higher speed (up to 25 per cent more), and ap- 
proximately 80 per cent of the feed used with the 
high-speed steel drills. With this as a starting 
point, both the speed and feed can gradually be 
increased until the best combination of cutting 
time per hole and number of holes drilled be- 
tween sharpenings is obtained. 

When the depth to which a hole is to be drilled 
is four or more times the diameter of the drill, 
the hole is regarded as deep, and special consider- 
ation should be given to the speeds and feeds 


Table 2. Suggested Feed Ranges 
for Drilling 








Diameter of Drill, Feed Rate, 
Inch Inch per Revolution 
E/Siand less. ccs cases 0.001 to 0.003 
VE LO SI epee POC OL ER CT 0.003 to 0.005 
RSE wens ove sdeddes 0.005 to 0.008 
WAANGe,. « caneecedataes 0.008 to 0.016 
DGG ONG aoe aos cedar 0.016 to 0.025 














Note: Use lighter feeds for harder materials and heavier feeds for 
softer materials. 
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employed. The following formulas will serve as 
a guide in determining the best speed and feed 
for such cases. 


Speed — Normal Speed (for material to be 
Depth of Hole ) 





drilled) (: — 
40 « Diameter of Hole 


Feed — Normal] Feed « 
Depth of Hole ) 


Rae 
( 50 « Diameter of Hole 


The speed employed for deep-hole drilling 
should be not less than one-half the normal 
speed; the minimum feed for two-flute drills 
should be 0.001 inch per revolution, and for one- 
flute drills, 0.0005 inch per revolution. In gen- 
eral, the speed used in deep-hole drilling with 
single-flute or so-called “gun drills’ should be 
about twice the normal speed, and the feed 
should be about one-third normal. 

The speed and feed to use in any drilling oper- 
ation are limited by heat generation and chip 
disposal. Too high a speed will burn or rapidly 
wear the drill, thus shortening its productive 
life. If chips form too rapidly, they may clog in 
the flutes and cause drill breakage or abrasion 
of the drill margin. If the feed used is too heavy, 
the drill may twist under torsional stress and 
either break or lead off center. Also, the chips 
formed with too heavy a feed may be too large 
for the flute clearance. If the outer corners of 
the cutting edges show signs of wear before the 
drill point, the speed should be reduced. On the 
other hand, if the point wears before the corners, 
the feed should be reduced. 

Irregular feeding rates, eccentric or loose 
spindles on the drilling machine, and improperly 
sharpened drills will all make it difficult to pro- 
duce smooth, straight, and accurate holes, and 
will shorten tool life. Rigid support must be 
provided, and the tapered surface of the drill 
shank should receive periodic inspection. If this 
surface is allowed to become dirty or badly worn, 
the driving effect of the taper fit is lost, and the 
consequent strain on the tang may result in drill 
breakage. 





Recommended Coolants and Cutting 
Compounds 


The rubbing action between drill and work 
produces frictional heat. When this heat is too 
great to be dissipated through the work-piece or 
body of the drill, a cutting compound should be 
employed to prevent rapid dulling or burning of 
the tool. The cutting compound, which will vary 
with the particular conditions and requirements 
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of the job, should serve as both a coolant and a 
lubricant. 

Plain water, which is one of the best means of 
absorbing heat and conveying it away from the 
cutting point, is seldom used because it has little 
lubricating value. Soluble oil mixtures, which 
consist of water mixed with a standard paste or 
liquid emulsion compound, are among the most 
widely used cutting fluids, having good cooling 
ability plus some lubricating value. Lard and 
sulphurized or mineral] oils have good lubricating 
qualities and produce smooth surface finishes. 

Specific recommendations for drilling various 
materials are given in Table 1. In drilling cast 
iron or other brittle materials, the operation 
should be performed dry, or with only a blast of 
compressed air as a coolant, since liquids tend to 
pack the powdery chips and glaze the material 
being drilled. Whenever a cutting fluid is neces- 
sary, a copious flow should be employed. Cutting 
fluids should be filtered before being recirculated 
to prevent fine chips from wearing the margin 
of the drill by abrasion. Sufficient alkali or rust 
inhibitor should be added to any cutting fluid 
containing water to prevent corroding the drill- 
ing machine. 


Importance of Sharpening Drills Periodically 


Twist drills should be removed from the drill- 
ing machine and replaced at the first sign of dull- 
ness. Since this is difficult to determine, par- 
ticularly in production operations on multiple- 
spindle and transfer type machines, it has be- 
come a common practice to remove all of the 
tools after a given number of hours of produc- 
tion or after a certain number of parts have 
been produced. The time increment is generally 
made some multiple of the standard eight-hour 
shift to minimize “down time” on the machines. 

It is important to realize that wear of the drill 
is not proportional to the number of holes or 
parts drilled between sharpenings, but occurs at 
an accelerated rate, being much higher on the 
last work-piece. However, the total wear can be 
distributed proportionately by determining, on 
the basis of experience, the optimum number of 
holes to be produced between sharpenings. 

Wear generally starts and progresses most 
rapidly at the outer corners of the drill point, 
where the cutting speed is highest. Simultane- 
ously, the lips and chisel edge start to wear, 
forming conical surfaces adjacent to these edges. 
Having no clearance, these surfaces rub rather 
than cut the metal. Increased power or torque 
and feeding pressure are required to force these 
surfaces into the work, thus increasing the gen- 
eration of heat and rate of wear. If allowed to 
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continue, the wear progresses back along the 
margins of the drill, resulting in an under-sized 
hole. 

When the drill is sharpened before its cutting 
edge has broken down completely, a minimum 
amount of stock need be removed to restore the 
sharp edge, thereby lengthening the tool life. 
Also, less time is required for sharpening, thus 
reducing costs, and the life of the grinding wheel 
is prolonged. Failure to sharpen the drills in 
time may cause breakage and costly interrup- 
tions in production. 

Normally, it should not be necessary to remove 
more than 0.030 inch of stock from the drill dur- 
ing sharpening, and many users strive to limit 
this wear land to 0.020 inch on high-speed steel 
drills. Even less stock—not over 0.010 inch— 
should be removed per sharpening from carbide 
drills. Other factors that should be considered in 
determining when a drill should be removed for 
sharpening are the cost of the tool, the difficulty 
or “down time” involved in changing the tool, 
and the effect tool breakage might have on ruin- 
ing the work-piece. 


Advantages of Proper Drill Sharpening 


The importance of correct twist drill sharpen- 
ing cannot be over-emphasized. Most high drill- 
ing costs, and the largest percentage of failures 
experienced in drilling are traceable to incorrect 
drill sharpening. Properly ground drills permit 
the use of maximum speeds and feeds, thus in- 
creasing production; produce more holes before 
resharpening is necessary and a greater number 
of holes per drill, resulting in reduced costs; and 
develop smoother, more accurate holes. Poorly 
sharpened drills, on the other hand, are ineffi- 
cient because they drill slowly, dull quickly, and 
impose stresses on both the tool and the machine. 

Even though the sharpening of twist drills by 
off-hand grinding is still the practice in some of 
the largest manufacturing plants in the country, 
tests have shown that the use of such tools is un- 
profitable. Machine grinding is definitely better 
for drill sharpening because it is more accurate 
and reliable. Hand sharpening requires great 
skill and care on the part of the operator, and 
even with such prerequisites, it is impossible to 
obtain consistently accurate results. Even a 
skilled eye cannot detect slight differences in the 
angles or length of the cutting lips, the correct- 
ness of which is so essential to proper drill 
sharpening. Because of this, drills sharpened 
by hand almost invariably produce holes larger 
than the diameter of the drill. 

In tests conducted by the Ford Motor Co. to 
improve drill life and reduce machining costs, 
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the advantages of machine-ground drills were 
proved conclusively. These tests were conducted 
in the production drilling of cast-iron cylinder 
heads using different speeds and feeds and 
noting the wear land on the cutting edges of the 
1/2-inch diameter high-speed steel twist drills, 
the total volume of material drilled, and the 
number of breakdowns. 

The cast iron from which the cylinder heads 
were made contained 3.45 per cent carbon, 2.40 
per cent silicon, 0.75 per cent manganese, a maxi- 
mum of 0.15 per cent phosphorus, and a maxi- 
mum of 0.12 per cent sulphur. The Brinell hard- 
ness was approximately 217. The high-speed 
steel, two-flute twist drills contained 0.69 per 
cent carbon, 0.30 per cent manganese, 4 per cent 
chromium, 17.5 per cent tungsten, and 1.25 per 
cent vanadium, and had a hardness of about 64 
Rockwell C. Multiple-head drilling machines 
made by the Barnes Drill Co. and Greenlee 
Bros. & Co. were employed for the tests. 

In operating hand-ground drills at a surface 
speed of 70 feet per minute, an average of only 
244 cubic inches of material could be drilled per 
tool. Machine-ground drills operating at the 
same speed, drilled an average of 485 cubic 
inches of cast iron per tool. When the speed was 
increased to 100 feet per minute, hand-ground 
drills removed an average of 99 cubic inches of 
material, and completely broke down after drill- 
ing about 175 cubic inches of stock. At the same 
speed, machine-ground drills removed an aver- 
age of 450 cubic inches—an increase in produc- 
tive life of more than 4 1/2 times. All of these 
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Fig. 2. Recommended point for a machine- 
ground, two-flute, high-speed steel twist drill 
used on cast-iron cylinder heads 
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Fig. 3. Important factors to be 
considered in sharpening drill 
> points: Lip relief angle (left), 
59 equal lip lengths (center), and 
correct and equal angles formed 
between lips and drill axis 








tests were conducted with a feed of 0.007 inch 
per revolution. 

On the basis of these tests, it was recom- 
mended that a machine-ground, two-flute, high- 
speed steel twist drill be employed for this oper- 
ation. The drill should have an included primary 
point angle of 100 degrees, with a 0.040- to 0.050- 
inch wide flat on the marginal corner of the drill, 
as seen in Fig. 2. An optimum cutting speed of 
85 feet per minute, with a feed of 0.007 inch per 
revolution, was recommended. It was also de- 
cided to replace all drills after sixteen hours of 
production. This length of operating time pro- 
duces an average wear of 0.020 inch on the land 
of the drill. 

Another conclusion reached on the basis of the 
tests was that a controlled foundry technique in 
casting would be most beneficial in preventing 
segregations of hard constituents in the iron, 
which cause premature drill failure. Also, by 
machining the surfaces of the casting prior to 
drilling whenever possible, the detrimental ef- 
fects of sand or porosity on the skin can be min- 
imized, and more uniform tool life obtained. 

Another interesting observation clearly showed 
the increase in power requirements as the drill 
became dull. In one test, only 1280 watts of 
power were required to drill the first hole with 
a newly sharpened drill, while 1820 watts were 
required to drill the last hole, after removing a 
total of 234 cubic inches of cast iron. Tests show 
that as a result of adopting machine-ground, 
double point-angle drills, and milling the cyl- 
inder head castings prior to drilling, drill life 
will be increased about 300 per cent. 


Essential Requirements in Correct 
Drill Sharpening 


In general, drill sharpening requires three 
separate steps—removing the worn portion of 
the drill; repointing or grinding the conical sur- 
faces on the drill point; and thinning the web of 
the drill at the point. When the tool is removed 
from the drilling machine before it becomes too 
dull, the first step can be eliminated, or combined 
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with the second step. When the tool is severely 
worn under size, however, it is common practice, 
except on carbide drills, to cut off the end of the 
drill at right angles with the axis, and grind an 
entirely new point. The web need not be thinned 
each time the drill is sharpened—after the third 
to fifth sharpening is usually sufficient. 

Four important factors that must be consid- 
ered in grinding the drill point are: 

1. Lip relief angle (seen at the left in Fig. 3). 

2. Equal length of lips or cutting edges (A 
must equal B, as seen at the center). 

3. Angles formed by the lips with the axis of 
the drill. These angles must be the same and 
equal to one-half the recommended point angle 
(as seen at the right). 

4. Thinning of the web at the drill point. 

In order that the drill points may have effec- 
tive cutting edges, the heels (that portion of the 
drill point back of each cutting edge) must be 
relieved. The amount of relief or clearance is 
measured by the so-called “lip relief angle,” 
which is the angle measured between a tangent 
on the clearance surface back of the cutting edge 
(at the periphery) and a plane at right angles 
to the axis of the drill. It is essential that this 
angle be gradually increased from the periphery 
to the center of the drill. 

The reason that the lip relief angle must be 
different at every point along the cutting edge 
will be understood from a study of Fig. 4. The 
rate of feed, or spindle and drill advance per 
revolution, is constant, and is shown exaggerated 
by the distance X, indicated by the series of 
broken parallel lines. The helical path traversed 
by a point B on the periphery of the drill in one 
revolution is indicated by its projection BAC, 
and the helical path traversed by a point EF near 
the center is indicated by its projection EGF. 

Since distance X, or the pitch of these two 
helical paths, is the same in both cases, angle Y 
of the smaller-diameter helix EGF is greater 
than angle Z of the larger-diameter helix BAC. 
Now the minimum theoretical clearance neces- 
sary for the drill to penetrate is one-half the 
angles of the helices; therefore, the clearance or 
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lip relief angle must increase from the periphery 
to the center of the drill. 

This essential variation in lip relief angle is 
one of the principal objections to hand grinding. 
At the left in Fig. 5 is shown diagrammatically 
a drill point as ordinarily ground by hand, with 
a practically constant lip relief angle of 12 to 15 
degrees. To avoid interference with the feed of 
the drill, the lip relief angle at the periphery is 
made greater than necessary. The lip relief angle 
at the center and at all points along the cutting 
edge is practically the same in off-hand grinding. 
At the right is shown an exaggerated view of a 
theoretically correct drill point—one in which 
the clearance or lip relief angle increases as the 
web of the drill is approached. Such a point can 
be obtained automatically when sharpening on a 
properly designed machine, as will be described 
subsequently. 

As indicated in Table 1, the lip relief angle may 
vary from 7 to 20 degrees, the smaller angles 
being used on drills for harder materials and the 
larger ones for drills employed on softer mate- 
rials. The clearance must be sufficient to insure 
free cutting, but not so great as to weaken the 
cutting edge. If the lip relief angle is too great, 
the edges of the lips will wear rapidly or break 
down because of insufficient support, and if it is 
too small, the free-cutting action will be impaired 
the lips no longer being effective cutting edges. 
In the latter case, the excessive power and feed- 
ing pressure required to force the tool into the 
work will often cause the drill to split up its web. 

The lip relief angle commonly used on twist 
drills is generally greater than necessary at the 
periphery of the drill, with consequent weaken- 
ing of the cutting edges. Such a large angle is 
purposely specified, as mentioned, to avoid inter- 
ference with the feed of the drill when sharpen- 
ing by hand. In most cases, the lip relief angle 
at the periphery can be reduced when grinding 
on a machine. The minimum lip relief or clear- 
ance angle C necessary for efficient drilling with 
two-flute drills is: 


f 
C = tan" 
2r 
where 


f = rate of feed, in inch per revolution; and 

r = radius from axis of drill, in inches 

The second important requirement for prop- 
erly sharpened drills is that the two lips or cut- 
ting edges be of equal length. Also, the angles 
formed between the lips and the axis of the drill 
must be the same and equal to one-half the cor- 
rect included point angle. If the lips are ox dif- 
ferent lengths, even though the lip angles are 
equal, as shown at A, Fig. 6, the chisel edge or 
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point of the drill and its lips will be off center, 
and the holes produced will be over size to the 
extent of twice the eccentricity E. With this 
condition, one lip of the drill does practically all 
of the cutting, and frequent sharpening is neces- 
sary. A thicker chip coming from one flute of 
the drill is evidence of this condition. 

If the lip angles differ, as shown at B, even 
though the chisel edge or point of the drill is 
central, the holes produced will again be over 
size. The lip forming the smaller angle with the 
axis of the work will do no work, while the other 
lip will wear rapidly and require frequent re- 
sharpening. Also, if the lip angles are unequal 
and the lips also differ in length, over-sized holes 
will be produced. Both conditions A and B will 
cause added marginal wear on one side of the 
drill. Such improper conditions impose strains 
on the drilling machine, causing weaving or wab- 
bling of the spindle, rapid wear of the drill, and 
frequent breakdowns of both tools and machine. 

The correct point angle will vary with the ma- 
terial being drilled, as indicated in Table 1. In 
general, an included angle of 118 degrees has 
been found satisfactory for drilling mild steel, 
larger angles being used for drilling harder ma- 
terials, and smaller ones for softer metals. For 
example, in the production drilling of steel, par- 
ticularly deeper holes in the harder grades of 
steel, better results can generally be obtained by 
increasing the included point angle from 118 de- 
grees to as much as 135 or 140 degrees. 


Fig. 4. Helical paths traversed by a _ point 
(B) on the periphery of the drill and a 
point (E) near its center show the necessity 
for increasing the lip relief angle as the 
center of the drill is approached 























































































































Fig. 5. Drill point at the left, 
having a practically constant 
lip relief angle, is one gener- 
ally obtained in hand grinding. 
Point at the right, having a 
variable lip relief angle, is 
automatically obtainable in 
machine grinding 











The effective or resultant rake angle of a twist 
drill is controlled primarily by, but is not equal 
to, the angle of helix of the drill. It is an angle 
in the plane at right angles to the cutting edges. 
By making the point angle larger, the effective 
rake angle and efficiency of the drill are slightly 
increased. However, greater feeding pressure 
is required with larger point angles. 

Increasing the rake angle on drills used on 
cast iron has little effect on the tool efficiency, 
and faster dulling results from larger point 
angles because of abrasion at the corners of the 
cutting edge. For these reasons, a smaller point 
angle of 90 to 100 degrees is generally used on 
such drills, and sometimes a secondary angle is 
ground at the corners of the drill. 

Even though the included point angle may be 
varied slightly in drilling any particular mate- 
rial, the lip angles must be the same and equal 
to one-half the point angle. As the point angle 
is decreased, less pressure is required to feed the 
drill, but more power is needed for rotation be- 


cause the length of the cutting edges is increased 
when the point angle is made smaller. 

Slightly over-size holes are generally prefer- 
able in production drilling, because the margin 
on a drill cutting too close to size will wear rap- 
idly. This can be controlled to some extent by 
varying the length of the chisel edge. Since the 
chisel edge is shortened as the chisel edge angle 
approaches 90 degrees, this angle is maintained 
between 90 and 110 degrees for accurate tool- 
room drilling, and raised to between 115 and 135 
degrees for production drilling. The generally ac- 
cepted tolerance for accuracy when drilling under 
usual shop conditions varies from — 0.0005, + 
0.0023 inch on No. 80 size (0.0135 inch-diam- 
eter) drills to — 0.003, + 0.010 inch on 1-inch 
diameter drills. Over-size holes may also result 
from causes entirely distinct from grinding, such 
as bent drills, spring in drilling machine table or 
spindle, incorrect method of holding work, etc. 

The second, and concluding, installment of this 
article will appear in June MACHINERY. 


























Fig. 6. When the drill lips are 
of different lengths, as seen 
as (A), the hole produced will 
be over size an amount equal 
to twice the eccentricity (E). 
A drill having different lip 
angles is seen at (B). This also 
results in over-size holes. Such 
improper conditions impose 
strains on the machine and 
increase wear of the drills 
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Internally Cooled Wheels 





Cut Surface Grinding Costs 


ETHODS of applying coolant through 
M an abrasive wheel, directly to the sur- 
face being ground, are not new. In 
fact, a patent for such an “internally cooled” 
grinding wheel was issued prior to 1880. How- 
ever, it is only in the last few years—with 
increased demands for finer surface finishes, 
higher accuracy, and a reduction in production 
and abrasive wheel costs—that such methods 
have been applied to surface grinding opera- 
tions. While there are several methods of ap- 
plying coolant through the wheel, this article will 
be devoted to that provided on Gallmeyer & Liv- 
ingston surface grinding machines, under license 
from H. J. Scheer. 

With this method, known as ‘“Coolant-Thru- 
The-Wheel,” the coolant is introduced through a 
hose, as seen in Fig. 1, the rate of flow being con- 
trolled by a valve. After passing through a tube 
toward the center of the abrasive wheel, the cool- 
ant enters the flared bore of the wheel-bushing 
flange. Centrifugal force throws the coolant out- 
ward and through the dispersal tubes into the 
cavities shown. From these cavities, the coolant 
passes radially outward through the wheel, which 
is supported on a sprocket. 

The periphery, or grinding surface, of the ab- 


rasive wheel thus becomes evenly coated with a 
uniform film of coolant, and the excess is thrown 
off radially, by centrifugal force, in the form of 
a microscopic mist. The even distribution of this 
coolant spray is indicated in Fig. 2, which shows 
a piece of blotting paper being held below the 
wheel momentarily to obtain a pattern of the 
coolant coming from the abrasive wheel. It will 
be seen that the width of the dark sprayed area 
on the paper is equal to the thickness of the 
wheel. Since the coolant is continuously recir- 
culated, there is a flushing action that minimizes 
loading of the wheel. 

An efficient filtering system is necessary to 
insure that foreign matter will be removed from 
the coolant before it reaches the abrasive wheel. 
This is accomplished by means of a three-stage 
filtering system. The primary stage consists of 
a settling basin in the coolant storage tank seen 
at the right-hand end of the surface grinding 
machine in the heading illustration. Here larger 
particles of abrasive and metal settle to the bot- 
tom and are prediodically removed. The recir- 
culating coolant then passes through a bag type 
filter, which is also built into the storage tank, 
and finally through a Cuno Micro-Klean filter 
which removes extremely fine foreign matter. 
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Fig. 1. In “Coolant-Thru-The-Wheel” grinding, the coolant is intro- 
duced into the bore of the abrasive wheel, and centrifugal force 
causes it to flow through the wheel to the periphery 


Without a complete filtering system, the abra- 
sive wheel would act as a filter and rapidly be- 
come clogged. The metal removed in grinding 
is hurled against the carriage end plate in the 
form of soggy paste. Drops of coolant sometimes 
drip from the wheel guard, as seen in Fig. 3. 

Any standard soluble oil that is free from ma- 
terial which will load the wheel is satisfactory 
for use as a coolant with this method of grind- 
ing. The oil is generally mixed with water in the 
ratio of one part of oil to twenty-five to fifty 
parts of water. The rate of flow can be adjusted 
by the operator from 100 drops a minute or less 
up to several gallons per minute. The required 
rate of flow depends upon the material being 
ground and the feed and speed employed. How- 
ever, less coolant is needed with this method than 
with ordinary wet grinding. 

Standard abrasive wheels can also be employed 
with the ‘Coolant-Thru-The-Wheel” method of 
surface grinding, except that the bushing in the 
bore of the wheel must be removed to permit the 
coolant to enter. New wheels can, of course, be 
obtained without the bushing, but the lead, bab- 
bitt metal, or plastic liner or bushing in stock 
wheels must be pressed out or removed by bor- 
ing. It was originally thought that the sides of 
the wheel would have to be coated in order to 
prevent leakage of coolant. However, this was 
found to be unnecessary, since the centrifugal 
force is sufficient to throw all of the coolant out- 
ward to the periphery of the wheel. 
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Standard general-purpose wheels made from 
aluminum-oxide or silicon-carbide abrasive, with 
a vitrified or resinoid bond, are satisfactory for 
use with this,process. Diamond or other rubber- 
bonded abrasive wheels, however, are not porous 
enough to permit passage of the coolant. A coarse 
grain size is not necessary. In fact, coolant has 
been passed through abrasive wheels of 500 grain 
size with a corresponding reduction in the rate 
of flow. It is more common, however, to employ 
wheels having grain sizes ranging from 36 to 
100. Also, an abrasive of medium-grade hard- 
ness is usually employed, although it is possible 
to use a slightly harder abrasive than would be 
employed with the ordinary wet or flood grinding. 

The continuous flow of high-pressure coolant 
from the bore to the periphery of the grinding 
wheel tends to keep the abrasive grains clean and 
sharp, thus minimizing loading and reducing the 
necessity for dressing the wheels as often as is 
required with conventional type cooling. Since 
fewer dressings are required, production is in- 
creased. Also, grinding wheel life is lengthened 
and wheel costs are reduced to a minimum. 

In conventional wet grinding, with heavy stock 
removal—even with a high-volume flow—the 
coolant actually contacts the work just ahead of 
or behind the abraded surface, little if any reach- 
ing the area of contact between the wheel and 
the work at the instant of grinding. The rapid 
rise in temperature (estimated to reach 2000 de- 
grees F. or more in grinding the harder steels) 











followed by a sudden quench is the cause of skin 
i softening, work warpage, or thermal surface 





‘ cracking. 
With such inefficient cooling conditions, ex- 
! cessive heat generation can only be avoided by 


: reducing the amount of stock removal (depth of 
| cut), rate of traverse, or cross-feed. By apply- 
i ing coolant through the wheel, however, such 
high temperatures can be avoided while using 
j higher speeds and feeds, because the atomized 
i mist discharged from the periphery of the wheel 
gives efficient cooling directly at the point of 
grinding. Also, the uniform distribution of the 
coolant across the entire face of the wheel re- 
duces the tendency to distort the work and re- 
) sults in improved accuracy. Even thin parts can 
be ground without burning or warping. 

Another major advantage of the moist wheel 
over conventional flood grinding is the improve- 
ment in visibility of the grinding area. In this 
respect, the advantages of both wet and dry 
— ) grinding are combined without the disadvan- 
tages of either method. The ability to view the 
progress of the operation clearly is of utmost 
importance in certain precision work, such as 
form-tool grinding. Also, the clean, free-cutting 











- action of the wheel and the flushing action, which 
th washes away metal or abrasive particles, permit 
a smoother surface finishes to be obtained. 
“| Surface grinding machines equipped with the 
a filtering equipment, piping, and special wheel- 
. holder necessary for “Coolant-Thru-The-Wheel”’ 
a grinding are most widely applied in tool-rooms 
” for grinding high-speed steel, carbide, or hard- 
“ ; ened tool and die steels. However, such machines 
1 | have also been used for production grinding op- 
y erations. For example, in grinding the bearing 
: | surfaces on cast-iron bases for machine tool 
: headstocks, where a smooth surface finish and 
: high degree of accuracy were specified, this 
; ) method resulted in increased production and 
longer wheel life. Previously, the vitrified-bond, 
silicon-carbide abrasive wheel (36 grain size and 
d | { grade) had to be dressed after grinding each 
. : headstock. Now, with the same wheel, using 
‘ internal cooling, eleven or twelve parts can be 
: } ground before the wheel requires dressing. 
Surface grinding of hardened steel parts for 
‘ jigs, fixtures, and gages in the tool-room of the 
Worthington Pump & Machinery Co., Harrison, 
) N. J., is performed up to five times as fast as 


with the previously employed dry-grinding 

} method. Vitrified-bond, aluminum-oxide abra- 

| sive wheels, 46 grain size and J grade, are used 
on the 8- by 24-inch Gallmeyer & Livingston 
surface grinder in this shop. The wheels, 10 

) inches in diameter by 3/4 inch wide, are rotated 
at 6500 surface feet per minute. 
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Using internal cooling of the wheel, stock 
removal now averages about 0.005 inch, with a 
hand cross-feed of 1/4 to 3/8 inch at each re- 
versal of the table. With previous methods, 
stock removal had to be limited to about 0.002 
inch and the cross-feed to 1/8 inch. 

In addition to its advantages in grinding 
steels and carbides, this method is also particu- 
larly adaptable to the finishing of stringy, non- 
ferrous materials, such as aluminum, lead and 
zinc alloys, plastics, ete. However, the installa- 
tion and maintenance costs limit “Coolant-Thru- 
The-Wheel” grinding to those jobs in which 
coolant cannot be applied directly to the point 
of grinding in the usual manner. 





Fig. 2. (Above) Coolant is thrown from per- 

iphery of wheel as a microscopic mist. Evenness 

of distribution is indicated by dark sprayed 
area on blotting paper below wheel 


Fig. 3. (Below) An atomized mist of coolant, 
discharged from periphery of wheel, provides 
efficient cooling directly at point of grinding 
















































is generated in metal when it is placed within 
a magnetic field produced by high-frequency 
current passing through a coil, has been adopted 
for many selective surface hardening applica- 


[i DUCTION heating, a process by which heat 


tions at the Packard Motor Car Co. Among the 
advantages of this method of heat-treating are 
short time required for heating; reduction in 
distortion; elimination of scale and decarburiza- 
tion; ability to harden specified surfaces without 
masking other surfaces; and uniformity of de- 
gree and pattern of hardness. 

The importance of applying induction heating 
properly is exemplified by a recent change that 
was made in the process for induction hardening 
transmission drive-shafts. The change in pro- 
cessing, which would not have been possible with- 
out induction heating equipment, resulted in in- 
creased production, lowered costs—a saving of 
10.5 cents per shaft was effected—and improved 
quality and strength. 

Prior to 1949, all transmission overdrive shafts 
used on standard model Packard cars were finish- 
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Packard 


machined from SAE 1141 cold-drawn steel bar 
stock, and then induction-hardened on three bear- 
ing surfaces. When the standard models were 
equipped with engines developing greater torque, 
these shafts were no longer strong enough. One 
alternative was to employ the method then being 
used on the transmission overdrive shafts for the 
high-torque, 160-H.P. custom model engines. 

This method consisted of machining the shafts, 
and then heating, quenching, and drawing to a 
hardness of 35 to 40 Rockwell C prior to cutting 
the splines. This heat-treatment added the tor- 
sional strength necessary to prevent failure by 
twisting of the splines at the rear end of the 
shaft. After machining the splines, the three 
bearing surfaces on the shaft were induction- 
hardened. Locations of these bearing surfaces 
are indicated at A, B, and C in Fig. 1. 

A metallurgical survey showed that the maxi- 
mum torque (16,450 inch-pounds) applied to the 
transmission shaft during operation was concen- 
trated in a relatively small area near the center 
of the splined section, as seen at D. By strength- 
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Achieves Production Economies 
with Induction Hardening 


By R. E. VAN DEVENTER and GEORGE BIDIGARE 
Packard Motor Car Co., Detroit, Mich. 


ening this part of the shaft with induction hard- 
ening, the process was considerably simplified. 
Now, the shaft is completely machined—includ- 
ing cutting of the splines—and then induction- 
hardened at the four locations. Shafts produced 
in this way have greater torsional strength than 
those previously heated, quenched, and drawn 
prior to induction hardening. The torsional test 
data in the accompanying table gives minimum 
values taken from many tests. 

When production was first started with the 
new method, the four areas on each shaft were 
induction-hardened on an old 1960-cycle heating 
unit. Power for hardening the transmission 
shafts was taken from the same motor-generator 
set used for the induction hardening of cam- 
shafts. Since the power supplied from this unit 
was not sufficient to permit hardening both parts 
simultaneously, production was slowed up. Also, 
with this type equipment, double handling of the 
transmission shafts was necessary, and a closely 
controlled, timed water quench had to be worked 
out to leave enough residual heat in the shaft to 


draw the splined section to a hardness of 38 to 
50 Rockwell C. Such close control of the water 
quench proved to be rather troublesome, and re- 
sulted in work of questionable quality. 

For these reasons, a new 75-K.W., 9600-cycle 
induction heating machine made by the Ohio 
Crankshaft Co. was purchased. This machine, 
seen in the heading illustration, is equipped with 
a Toccotrol progressive hardening fixture. An im- 
proved hardness pattern is obtained, and trans- 
mission shafts are selectively hardened at the 
rate of seventy-nine per hour—compared to 
forty-eight per hour previously obtained. 

The shaft is placed in the fixture vertically, 
between centers, with its splined end down. 
When the cycle starting button is depressed, the 
shaft is slowly rotated and lowered until area D 
(Fig. 1) on the splined section is within the in- 
ductor coil. When this area has been heated and 
quenched, the shaft is successively lowered for 
hardening areas C, B, and A. 

A novel feature of this induction heating unit 
is the drawing operation performed. on the re- 


Fig. 1. Whole and sectioned transmission overdrive shafts, showing the four areas 
hardened by induction heating in the set-up seen in the heading illustration 
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Heat-Treated in Various Ways 


Torsional Test Data for Transmission Overdrive Shafts 





In addition to the increased pro- 
duction obtained with this method, 





Hardness, Rockwell C | 


Torsion Tests 


less handling and transporting of 
the parts are necessary. Also, the 





Method of Heat-Treatment 


At Yield 
Surface Core Point, 
of Spline Inch-Pounds 


time required for straightening the 
hardened shafts has been reduced 
about 50 per cent because of less dis- 


Breaking 
Load, 
Inch-Pounds 





Induction hardened at 
three locations (A, B, 





tortion. By eliminating the prior 
heat-treatment, the splines need no 
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turn or upward travel of the shaft. This is ac- 
complished by subjecting the hardened area on 
the rear spline to a “jolt” of 45 K.W., which 
draws this portion of the shaft to a hardness of 
between 38 and 50 Rockwell C. 

A temperature-controlled quenching water 
system is employed on this machine. The water 
is recirculated by means of a pump. Steam- 
heated coils are provided in the water-storage 
tank and a heat exchanger is used for cooling. 
By maintaining the water at a temperature of 85 
degrees F., close control of the degree of hard- 
ness and the pattern is obtained, and the danger 
of cracking the work is eliminated. Laboratory 
control of this operation consists of sectioning 
one shaft a week for an examination of the hard- 
ened areas. In addition, it is the practice to check 
a certain percentage of the shafts for hardness 
each day. 





diameter of 1.1072 inches, are made 
from SAE 1117 steel bar stock. 
After being completely machined, the gears are 
carburized in the conventional manner—heating 
to 1700 degrees F. and slow cooling to obtain a 
case depth of 0.025 inch. 

The finish-machined and carburized oil-pump 
gears are then induction-hardened by means of 





Fig. 2. (Above) The teeth on oil- 

pump camshaft gears are first 

carburized and then _ induction- 

hardened with the set-up shown 
in Fig. 3 


Fig. 3. (Left) A remote heating 
station, supplied with power from 
the 75-K.W. machine seen in the 
heading illustration, is used to 
harden oil-pump camshaft gears 
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of Fig. 4. The right-hand station 
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the set-up seen in Fig. 3. Power (50 K.W.) is 
supplied to this remote induction heating station 
from the 75-K.W. unit used for hardening the 
transmission overdrive shafts. By closely con- 
trolling the heating time to 2.3 seconds, and then 
quenching for 3 seconds, heat penetration is lim- 
ited to a depth slightly below the carburized 
zone. This produces a hardness pattern (see 
Fig. 2) having the same contour as the gear 
teeth and a depth approximately equal to the 
carburized case. 

In this operation, there is practically no dis- 
tortion of the work; in fact, the bore of the gear 
is maintained within + 0.0005 inch, and the 
teeth run true within 0.001 inch total indicator 
reading, no machining being required after hard- 
ening. The surface hardness of the teeth is 56 
Rockwell C (minimum). 

The same remote induction heating station and 
inductor coil are used for the selective hardening 
of two areas on the clutch relay shafts. The 
shafts are made from SAE 1046 steel. Both 
hardened areas are 0.7505 inch in diameter ; one 
surface is 0.625 inch long and located 1/8 inch 
from one end of the shaft, and the other is 0.562 
inch long and located 1 inch from the opposite 
end. With 45-K.W. power supplied from the 75- 
K.W. unit, each area is heated for 3.5 seconds 

and quenched for 5 seconds to attain a minimum 
| hardness of 55 Rockwell C. 
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| Fig. 5. Although the teeth of the 
| parking lock gear are “through heat- 
ed,” the desired hardness pattern 
is obtained because of the low steel 
hardenability 





The specially shaped teeth on the periphery of 
parking lock gears for the Packard Ultramatic 
automatic transmission are induction-hardened 
by means of the set-up seen in Fig. 4. The opera- 
tion is performed at the right-hand station of a 
two-station, 20-K.W. 450-megacycle electronic 
induction heating machine made by the Ohio 


Crankshaft Co. The parking lock gears are 
forged from S A E 1046 steel, and are annealed 
and completely machined prior to induction 
hardening. The twelve special teeth on each gear 
have a circular thickness of 0.397 inch (at the 
periphery), an outside diameter of 3.750 inches, 
and a root diameter of 3.280 inches. 

When the gear has been placed on the work- 
holding fixture, it is raised to the required posi- 
tion within the inductor coil by means of an air 
cylinder. Then it is slowly rotated by a belt drive 
from an electric motor during the twenty-eight- 
second heating cycle and fifteen-second water- 
quenching cycle. This treatment produces a min- 
imum hardness of 56 Rockwell C on the surfaces 
of the teeth and a uniform hardness pattern (see 
Fig. 5) on each tooth. 

In this operation, the peripheries of the gears 
are heated to a depth slightly below the roots of 
the teeth, and the teeth themselves are “through 
heated.” The hardness pattern obtained results 
from the low hardenability of the steel, which 
allows only a limited radial thickness to become 


MACHINERY, May, 1951—157 







































hard—regardless of the depth to which the steel 
is heated. 

A smaller transmission governor pinion is con- 
tour-hardened at the same station on this induc- 
tion heating machine by simply changing the in- 
ductor coil. The governor pinion, made from 
S A E 1117 steel, contains 16 teeth having a pitch 
diameter of 0.9123 inch. After the blank has 
been machined and the teeth hobbed, the gear is 
carburized to obtain a 0.015-inch deep case. The 
gear is grit-blasted and the teeth are shaved and 
burred prior to heating. In induction hardening, 
the surface of the teeth attains a minimum hard- 
ness of 56 Rockwell C. 

The left-hand station of the 20-K.W. machine 
is used to harden the thrust face of transmission 
converter reactor shafts. The flanged ends of 
the shafts, which are made from SAE 1046 
steel tubing, are upset, and the shafts are nor- 
malized and partially machined prior to induc- 
tion heating. After being heated for seven sec- 
onds and quenched for five seconds, the thrust 
face of the shaft has a minimum hardness of 50 
Rockwell C. Following the hardening operation, 
the shafts are finish-machined and ground. 

One of the first applications of induction heat- 
| ing at Packard, which is still rather uncommon 
in industry, is the selective hardening of cam- 
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shafts made from malleable-iron castings. By 
changing to a carefully controlled pearlitic mal- 
leable-iron casting for the camshaft, uniformity 
of hardenability was obtained, and rejections 
have been reduced to less than 0.5 per cent. 
Chemical composition of the castings is main- 
tained within the following limits: Carbon, 2.30 
to 2.70 per cent; combined carbon, 0.55 to 0.80 
per cent; manganese, 0.35 to 0.55 per cent; phos- 
phorus, 0.10 per cent; sulphur, 0.20 per cent; 
and silicon, 1.10 to 1.60 per cent. A Brinell hard- 
ness of 197 to 241 is specified. 

After rough-grinding the bearing and cam 
surfaces and cutting the teeth on the integrally 
cast gear near the center of the camshaft, which 
is 27 3/8 inches long, all sixteen cams, the eccen- 
tric, and the gear teeth are progressively hard- 
ened on an induction heating machine, one sta- 
tion of which is seen in Fig. 6. The machine, 
made by the Ohio Crankshaft Co., supplies 225- 
K.W. power at 1960 cycles from a motor-gener- 
ator set, and contains eight separate stations, 
or glass-doored cabinets. These are arranged in 
two banks of four cabinets each, four being 
loaded while the camshafts in the other four are 
being hardened. Each cabinet holds two cam- 
shafts, the shafts being located vertically. 

The cabinets contain a pair of heating rings 
or inductor coils, which are centrally located 
about the axis of the shaft. These coils travel 
upward as a unit, progressively heating and 
quenching each of the eighteen surfaces to be 
hardened as the shaft is rotated. The intermit- 
tent upward motion is automatically timed so 
that the coils come to rest and dwell at each sur- 
face to be heated. When the pre-set time inter- 
vals for heating have been completed, the heated 
surfaces are quenched by a spray of water from 
all sides. The coils then automatically move up 
to the next surface to be hardened. 

The heating cycle for each cam surface is 4.3 
seconds. Following a 6.1-second delay, the sur- 
faces are quenched for 4.3 seconds. The eccentric 
is heated for 3 seconds and quenched for 3.8 sec- 
onds, following a 3.3-second delay. Teeth on the 
gear are heated for 3 seconds, and quenched for 
4.7 seconds after a delay of 6.3 seconds. The 
cycles are controlled to within + 0.1 second. The 
gear, which has thirteen helical teeth, of 14 di- 
ametral pitch, attains a minimum surface hard- 
ness of 50 Rockwell C, while the cams and eccen- 
tric have a Scleroscope hardness of 75 minimum. 
A production of fifty-four camshafts per hour is 
obtained in this operation. 


Fig. 6. Camshafts made from pearlitic mal- 
“*- Teable-iron castings are selectively hardened 
at the rate of fifty-four per hour in _ this 
induction heating set-up 
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Possibilities and Limitations of 
the Marform Process 


By HENRY P. HESSLER and J. E. BRODERICK 
Glenn L. Martin Co., and 
FRED C. YOUNG, Hydropress, Inc. 


Te Marform process employs a rubber 
. .forming cushion and precisely controlled 
hydraulic pressure to form and draw 
parts of various shapes and materials. The prin- 
ciples of this process were described by R. Burt 
Schulze, supervisor of manufacturing research 
of the Glenn L. Martin Co. in April, 1950, 
MACHINERY. Since then additional data has been 
obtained. The present article gives specific in- 
formation on the application and economical use 
of the process in the manufacture of sheet-metal 
parts. 


Function of the Rubber Pad 


The rubber is contained in the upper portion 
of the machine, which is a cast retainer shoe, in 
layers that are commercially available in the re- 
quired thickness and hardness for the work. Ex- 
perience indicates that there is generally no need 
to replace other than the layer that is in contact 
with the pressure plate and blank. This layer of 
rubber is replaced whenever the surface has been 
damaged to such an extent that satisfactory parts 
can no longer be produced. The frequency of 
replacement depends upon the material of the 
part and the shape to which it is to be formed. 

For all practical purposes, the rubber pad is 
incompressible when completely confined, and 
acts very much like a fluid conforming to Pas- 
cal’s law. The actual percentage of compressibil- 
ity at varying pressures for rubber of different 
Durometer specifications is given in Table 1. 

The function of the rubber pad is to apply suf- 
ficient pressure to prevent wrinkling of the ma- 
terial as the draw takes place and the metal flows 
toward the punch. Each change in pressure 
causes a different condition in the rubber. The 
lower pressures permit large forming radii in the 
rubber to provide for easy flow of the metal, and 
higher pressures are applied to reduce the radius 
progressively until the desired condition is ob- 
tained. Sometimes a very high final pressure is 
helpful in setting a small radius at the end of 
the draw. 

At the start of the forming of a part, the rub- 
ber pressure is generally less than at the comple- 


tion of the stroke. For example, in a typical 
forming operation, a 1 7/8-inch diameter cup 
was drawn to a depth of 1 7/8 inches, using 2S-O 
material. Here the initial pressure was 624 
pounds per square inch; at a depth of 1/8 inch, 
the pressure was increased to 1560 pounds per 
square inch, while at a 3/8-inch depth it rose to 
8130 pounds per square inch, and from that point 
on, it continued to increase up to a maximum of 
5000 pounds per square inch, when the full 1 7/8- 
inch draw was completed. 


The Control of Pressure and Its Results 


With this process, it is possible to control the 
forming pressure closely over the complete range 
from zero to the maximum capacity of the unit 
or press. In a hydraulic system containing the 
necessary pumps and accumulators, this is ac- 
complished by an arrangement of valves that 
control the pressure during the down or forming 
stroke of the machine, and also control the re- 
turn of the oil to the hydraulic cylinder for strip- 
ping the part from the male form. 

The control of pressure during the forming 
stroke is obtained by the action of a roller that 
follows the contour of an adjustable cam, the 
adjustment of the cam strip being made before 
starting a new job by means of handwheels. 


Table 1. Percentage of Compressibility under 
Various Pressures for Rubber of Different 
Hardness Ratings 




















Percentage of Compressibility 
Pressure, 
Pounds per Shore Durometer Specifications 
Square 
Inch 
40 | 50 60 70 80 
1000 0.31 | 0.29 0.27 | 0.24 | 0.22 
2000 0.62 0.58 0.54 0.48 0.44 
4000 1.24 1.16 1.08 0.96 | 0.88 
6000 186 | 1.74 1.62 144 | 1.32 
8000 2.48 2.32 2.16 1.92 1.76 
10000 3.10 2.90 | 2.70 2.40 2.20 
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Fig. 1. Diagram of the action of rubber in the Marform 
unit on the blank being drawn and on the pressure plate 


Slides for adjusting the cam are graduated, so 
that when an initial set-up has once been made, 
the setting can be readily repeated for additional 
runs of a job. 

Many shapes require critical control; for ex- 
ample, when the blank diameter or perimeter re- 
duction approaches 57 per cent, or when a round 
cup is drawn to a depth equal to its diameter. 
These jobs require a preloading pressure of ap- 
proximately 2000 pounds per square inch, and a 
gradual increase to maximum pressure during 
the forming stroke. Some parts, such as tapered 
and dome-shaped parts and those that have a 
large radius at the bottom—for example, a 2- 
inch forming radius or larger—require sudden 
variations in pressure. 

The forming radius is controlled by the re- 
straining pressure exerted on the blank to pre- 
vent wrinkling. Fig. 1 illustrates the action of 
the rubber on the blank and pressure plate. As 
pressure is applied, the blank and the pressure 
plate move down. The metal is forced around the 





punch in such a way that deformation occurs in 
small increments of the forming radius, thereby 
permitting greater elongation. 

Only slight changes of pressure are required 
in forming different types of aluminum of vary- 
ing thicknesses, provided they are in the soft 
condition. It has not been found practical to 
form parts to great depths from one-quarter, 
one-half, three-quarters, and full hard aluminum. 
However, shallow parts of heat-treatable alloys, 
such as 61S, 24S, 14S, and 75S, can be formed 
within a short time after quenching. Airplane 
frames, nose ribs, and similar parts having a 
large plan-view radius or contour can be formed 
in the “as quenched” condition with a flange up 
to 2 inches wide. This also applies to non-heat- 
treatable alloys harder than the S-O condition, 
particularly 2S, 3S, and 52S aluminum that has 
been roll-hardened at the mill. 

Cup- or box-shaped parts that require two or 
more operations in a conventional drawing die 
can be drawn easily in one operation by this pro- 
cess. One of the reasons for this is that a larger 
blank can be used in the Marform process for 
forming a part, as shown in Fig. 2. The constant 
forming radius on a drawing die apparently does 
not permit the material to flow easily at the start 
of the forming. If this fixed radius is too small, 
the part will break; if it is too large, the part 
will wrinkle. 

With Marforming, on the other hand, the 
forming radius is variable—from large to small 
—which is extremely important to the successful 
forming of a part in view of the change in rub- 
ber pressure exerted during the draw. Only one 
side of the blank slips over the hard surface of 
the pressure plate, while the other side is in con- 
tact with the rubber. It is apparent that when 
one side of the material is gripped by rubber, 
work-hardening does not take place as rapidly 
as when the material is gripped and drawn be- 
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Fig. 2. Comparison between safe maximum 
blank size used in Marforming and in con- 
ventional draw-die forming 
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tween the two hard surfaces of a steel die. Thus 
the material will flow more readily, permitting a 
larger blank size to be used. 

Another reason that it is possible to use the 
larger blank size and deeper draw ratio is the 
precision control of the pressure on the forming 
surface during the forming stroke. The pressure 
is controlled and distributed evenly over the en- 
tire gripping area of the blank and increases 
steadily as the draw takes place. 

The minimum corner radii for square and rec- 
tangular boxes made by this process are given 
in Table 2. A maximum forming pressure of 
6000 pounds per square inch and an ample factor 
of safety have been used as a basis in calculating 
these dimensions. At this forming pressure, the 
corner radii must be at least one-fourth the 
width of the box for depths up to and including 
4 inches, and at least one-fifth the box width for 


Table 2. Minimum Corner Radii for Various 
Depths of Draw and Metal Thicknesses in 
Square and Rectangular Marformed Boxes 


(At 6000 Pounds per Square Inch Forming Pressure) 















































2S-O and 3S-O Aluminum 
Minimum Metal Maximum Depth Minimum Corner 
Thickness, Inches of Draw, Inches Radii, Inches 

11/2 3/8 

0.032 1 3/4 1/2 
2 9/16 

| 

21/4 | 5/8 

21/2 3/4 

0.040 3 7/8 

31/2 1 
4 11/8 
0.051 41/2 11/4 
5 1 3/8 
5 1/2 11/2 
0.064 6 1 5/8 
6 1/2 1 3/4 
1010 Deep-Drawing Steel 
| 

11/8 3/8 

0.016 11/2 1/2 
1 11/16 9/16 

1 15/16 5/8 

21/4 3/4 

0.020 25/8 7/8 

3 1 

3 3/8 11/8 

0.0255 3 3/4 11/4 
41/8 1 3/8 
41/2 11/2 

0.032 4 7/8 1 5/8 
5 1/4 1 3/4 
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Fig. 3. It is always necessary to use a blank of sufficient 

size to allow for trimming the part, because of the 

irregular line and curl left at the bottom edge of a 
drawn part 


depths of 4 1/2 to 5 inches. From 5 1/2 to 6 
inches deep, the radii must be at least one-sixth 
the width. However, better results have been 
obtained at greater pressures. 

In forming square or rectangular shaped 
boxes, the best results are obtained by using a 
blank of corresponding shape. It is not neces- 
sary to have a developed pattern. 

In all cases of making aluminum and steel cups 
by the Marform process, the safe maximum di- 
ameter of blank that can be used in production 
may be found by multiplying the diameter of the 
punch by 2.34. When 28-0, 38-0, and 61S-O 
aluminum are to be formed, the blank size can 
be larger by a considerable amount, provided 
ideal conditions prevail, such as careful lubrica- 
tion, proper punch radius, etc. It is not neces- 
sary to use the maximum size blank in forming, 
but the blank must always be large enough to 
allow for trimming of the part. This is required 
because of the irregular line and the cur] left on 
the bottom edge of the part, as shown in Fig. 3. 


Relationship of Material to Depth of Draw 


The following information is based on the re- 
sults of tests and production jobs in which a 
maximum working pressure of 6000 pounds per 
square inch was used. The figures given have 
been exceeded on numerous occasions, a large 
factor of safety having been used in the calcula- 
tions. Greater depths of draw are obtained when 
increased pressures are used. 

In forming cups from any of the softer alu- 
minum materials, the minimum thickness should 
be approximately 1 per cent of the cup diameter 
to obtain the maximum depth, except for cups 
that are smaller than 1 1/2 inches in diameter, 
in which case 0.016 inch thickness is the min- 
imum recommended. 
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For cups drawn to a depth equal to one-half 
the diameter, the minimum material thickness is 
one-half of 1 per cent of the cup diameter. Table3 
gives thicknesses recommended for 2S-O, 3S-0O, 
and 61S-O aluminum cups drawn to a depth 
equal to their diameter and to one-half their di- 
ameter in one operation. In using 52S-O, 24S-O, 


Table 3. Recommended Thicknesses of 
Aluminum Cups Drawn in One Operation 
to Various Depths 


(At 6000 Pounds per Square Inch Forming Pressure) 

















Fig. 4. In forming stainless-steel cups, the straight wall 

length is about one-third the cup diameter, and the form- 

ing radius is about eight times the thickness (T) of the 
material at 6000 pounds per square inch pressure 


75S-O, and 14S-O aluminum to form cups, the 
safe maximum depth is three-quarters of the cup 
diameter. If the maximum size blank is used to 
form to this ratio, there will be a considerable 
flange left on the part. Table 3 also indicates 
the thicknesses recommended for 52S-O, 24S-0, 
75S-O, and 14S-O aluminum cups drawn to three- 
quarters and three-eighths of their diameter. 
For forming S AE 1010 deep-drawing steel, 
the ratio of metal thickness to diameter of cup 
is different from that for aluminum. The min- 
imum thickness recommended to form a cup 
whose depth is three-quarters of its diameter is 
one-half of 1 per cent of the cup diameter. If a 
depth equal to three-eighths of the diameter is 
desired, the minimum material thickness may be 
one-quarter of 1 per cent of the cup diameter. 
Table 4 gives recommended material thick- 
nesses for such operations and also the thick- 


Table 4. Recommended Thicknesses of Steel 
and Stainless-Steel Cups Drawn in One 
Operation to Various Depths 
























































| oi chan snc ena (At 6000 Pounds per Square Inch Forming Pressure) 
Minimum Punch Minimum Punch ; 
| Radius = 4T Radius = 3T | SAE 1010 Deep-Drawing Steel 
a | One-Half | a. One-Half 
“Inches | Marino | icine | atanimum | Thekees | | Distr Maxime | Minion | Sate | Disiname 
Depth of | 7 Inches | Depthof | 7, Inches | Inches Depth of Inches Depth of Inches 
| Draw, Inches | Draw, Inches | | Draw, Inches Draw, Inches 
1 | 1 0.016 1/2 0.008 | a | 3/4 0.008 3/8 0.008 
2 2 0.020 1 0.010 1 2 | 112 0.010 3/4 0.008 
3 3 0.030 1 1/2 0.015 3 21/4 0.015 1 1/8 0.008 
4 4 0.040 2 0.020 4 3 0.020 11/2 0.010 
5 5 0.050 21/2 0.025 5 3 3/4 0.025 1 7/8 0.013 
6 6 0.060 3 0.030 6 41/2 0.030 21/4 0.015 
7 7 0.070 3 1/2 0.035 | 7 5 1/4 0.035 2 5/8 0.018 
8 8 0.080 + 0.040 | 8 6 0.040 3 0.020 
52S-0, 24S-O, 75S-O, and 14S-O Aluminum Types 302 and 304 Stainless Steel 
1 3/4 0.016 3/8 0.008 1 1/3 0.008 
2 11/2 0.020 3/4 0.010 2 2/3 0.010 
3 21/4 0.030 11/8 0.015 3 ut 0.015 
4 3 0.040 11/2 0.020 4 11/3 0.020 
5 3 3/4 0.050 1 7/8 0.025 5 1 2/3 0.025 
6 41/2 0.060 21/4 0.030 6 2 0.030 
7 5 1/4 0.070 2 5/8 0.035 7 21/3 0.035 
8 6 0.080 3 0.040 8 2 2/3 0.040 
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Table 5. Relation between Material Thickness 
and Maximum Safe Drawing Depth when Cup 
Diameter Exceeds 1 1/2 Inches 


(At 6000 Pounds per Square Inch Forming Pressure) 


jpaietinennnss 





| Depth | Thickness 
| in in 
Material Specification Percentage |Percentage 
of Cup of Cup 
Diameter | Diameter 




















Aluminum 2S-0, 3S-0, 61S-O0 100 1 
. 528-0, 248-0, 75S-O, | 
Aluminum and 148-0 | 75 1 
| 
| | 
| Steel SAE 1010 | 75 1/2 
| 
Stainless Steel 





Types 302, 304 | 33 | 1/2 





If other than the maximum safe drawing depth is 
required, the following will apply 

















| Aluminum 28-0, 38-0, 618-0 | 50 | 1/2 
H | 
| | 
, 528-0, 248-0, 758-0, | | 
Aluminum ‘and 148-0 | 38 | 1/2 
L | 
Steel SAE 1010 | a 














nesses for forming stainless steel. In forming 
stainless-steel cups, the ratio of metal thickness 
to diameter is the same as for drawing SAE 
1010 steel except that the depth obtainable is 
less. As shown in Fig. 4, the straight wall length 
is one-third the cup diameter. The total depth 
of the cup is greater than one-third, but there is 
a large forming radius, equal to approximately 
eight times the thickness of the material. It must 
be remembered, however, that this draw is made 
with a pressure of 6000 pounds per square inch, 
which is not sufficiently high for the deep-draw- 


ing of stainless steel. With higher pressures, it 
should be possible to draw stainless steel as deep 
as aluminum and with a similar forming radius. 

Table 5 summarizes the relationship of ma- 
terial thickness to maximum safe drawing depth 
at 6000 pounds per square inch pressure when 
the cup diameter is greater than 1 1/2 inches. 

A subsequent article will deal with the form- 
ability of various materials and shapes, shearing 
and trimming, lubrication of blanks, and tooling 
for the Marform process. 


* * * 


Hanna Engineering Works Celebrates 
Fiftieth Anniversary 


The Hanna Engineering Works, manufacturer 
of hydraulic and pneumatic cylinders, valves, and 
riveters, is celebrating its fiftieth anniversary 
this year. The company was founded in 1901 by 
Elmer Ellsworth Hanna at 2059 Elston Ave., 
Chicago, IIl., and was incorporated in 1903. War 
demands in 1917 forcing expansion of the com- 
pany to provide additional facilities and equip- 
ment, the present plant at 1765 Elston Ave. was 
purchased. 

In the early years, the principal products of 
the company were hydraulic yoke riveters and 
foundry sand sifters, but many additions to the 
line have been made during the subsequent years, 
including automobile cylinder blocks, concrete 
block machinery, diamond drilling machines, 
bottle washing machinery, foundry molding ma- 
chines, metal sawing machines, railroad turn- 
table machinery, pulverizing machinery, grease 
compressors, tire-making machines and presses, 
and bridge operating machinery. Air cylinders 
and valves were first made by the company in 
1914, following the purchase of a concern manu- 
facturing these products. 





Originally produced from bar stock, these stainless- 
steel rotors and stators required a total of twelve 
finishing operations before they were ready for serv- 
ice. Now only five finishing operations are required, 
since the parts are being produced as Haynes pre- 
cision investment castings, and the cost of producing 
them has been reduced by more than 50 per cent. 
The castings are used in a 1/4-H.P. homogenizing ma- 
chine built by Eppenbach Inc., Long Island City, N. Y. 





MACHINERY, May, 1951—163 


























Making High-Strength Seamless 
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ing made by the Tube Reducing Corpo- 
ration is produced in a wide range of 
materials, shapes, and sizes by a cold-reducing 
method known as the “Rockrite” process. Using 
machines especially designed by the firm for the 
purpose, this process is completely different from 
the cold-drawing method, where a hot-finished 
tube is drawn through a die and over a mandrel. 
As may be seen in Fig. 1, the “Rockrite” process 
utilizes semicircular, taper-grooved dies, which 
are rolled back and forth along the tube to com- 
press the metal against a mandrel having a taper 
corresponding to the tapered grooves in the dies. 
Compression of the tube walls against the tap- 
ered mandrel results from the gradually dimin- 
ishing cross-section of the die grooves as the dies 
roll along the tubing, on its longitudinal axis. 
The outside diameter, inside diameter, and wall 
thickness of the tube are reduced by this action, 
and the marked change in cross-sectional area 
of the die grooves results in increasing the length 
of the tube. 
In the reducing operation, the tube is intermit- 
tently fed longitudinally through the reducing 
dies (Figs. 2 and 3), and rotated about one- 


C OMPRESSION-FORMED seamless tub- 


164—-MACHINERY, May, 1951 


+. 


sixth of a turn by an indexing mechanism at the 
completion of the forward rolling stroke. This 
alternate feeding and indexing uniformly dis- 
tributes the compressive cold-working over the 
entire periphery of the tube. Longitudinal feed- 
ing is accurately controlled in accordance with 
predetermined and preset feed increments. These 
feed settings are based on material analysis, 
amount of reduction, and the quality of surface 
finish required. For most tubing a soluble oil 
coolant is applied to the outside, while lubricant 
is fed through the hollow mandrel rod to the 
inside. 

The die groove is designed with a tapered por- 
tion followed by a straight section at the finish- 
ing end, the width of which corresponds to the 
diameter of the reduced tube. Clearances are 
provided for feeding at the large end of the tap- 
ered groove and for indexing at the smaller por- 
tion of the groove. The mandrel, which can be 
adjusted longitudinally relative to the die groove, 
controls the inside diameter of the tube. The 
length of the mandrel is equivalent, roughly, to 
the length of the groove in the die. 

These tools are made to close tolerances in or- 
der to insure accuracy in the size of the finished 
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Tubing to Close Tolerances 


Equipment and Methods Used in Producing Compression- 
Formed Seamless Tubing in a Variety of Shapes, Sizes, 
and Materials by a Special Cold-Reduction Process 


By L. A. KARG 
Tube Reducing Corporation 
Wallington, N. J. 


product. The dies are usually made of chromium- 
steel forgings, and are heat-treated and water- 
quenched to provide a tough core and maximum 
hardness penetration. A hardness of 58 to 60 
Rockwell C is customarily obtained. Air-hard- 
ening tool steel, hardened to 56 to 58 Rockwell C 
is used for most mandrels, although relatively 
small ones—1 1/4 inches in diameter and less— 
are heat-treated for maximum toughness, having 
a hardness of about 54 to 55 Rockwell C. All 
mandrels are hard chromium-plated to reduce 
friction and wear. 

Special machines developed by the company 
are employed to grind the die grooves to the re- 
quired taper form. As shown in Fig. 5, two dies 
are clamped together on a faceplate in one of 
these machines, so that the die grooves form a 
hole into which the grinding wheel enters. An 
internal grinding spindle is mounted on a cross- 
slide actuated by a cam slide at the side of the 
machine. The cam slide is driven by a screw 
connected to change-gears in a reduction head at 
the rear of the machine, and it contains cam in- 
serts shaped to correspond with the tapers re- 
quired in the dies. These sectional cams are 


Fig. 1. The “‘Rockrite’’ process employs semi- 
circular, taper-grooved dies that rock back 
and forth over a tube to compress the metal 
against a mandrel which has a taper cor- 
responding to that in the dies 


designed to suit the reduction needed for any 
particular job, and can be interchanged accord- 
ing to requirements. 

The straight section of the groove is ground 
first, and as the follower roll on the cross-slide 
is guided by the cam contour, the taper portion 
of the groove is ground. The semicircular halves 
of the dies are held in contact on their periph- 
eries and are rotated or rolled in opposite di- 
rections. 


obtain the required design of die groove. 

When the internal grinding pass has been com- 
pleted, the rotation of the faceplate is reversed 
at high speed and the grinding wheel is with- 
drawn. It may be of interest to note that prior 
to heat-treating and grinding the work, the same 
machines are used for machining the grooves in 
the dies by employing a boring head in place of 
the grinding spindle. 

Other operations performed on the dies in- 
clude cylindrical and surface grinding, as well as 
the grinding of keyways, as shown in Fig. 4. 

To check the sizes of dies and mandrels, and 
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During the grinding of the groove, the: 
axial movement of the grinding wheel and the’ 
rotation of the dies are synchronized so as to» 


is 











Fig. 2. Front end of a tube reducing 

machine in which the “’Rockrite’”’ pro- 

cess is performed. The dies are behind 
the flood of coolant 


Fig. 3. View of tube reducing machine 

seen from behind the reciprocating 

saddle, showing the tube loading area 

and the control station for loading, 

adjusting the mandrel, and actuating 
the cross-head movement 








Fig. 4. ‘'Rockrite’’ dies have keyways 
carefully ground on the surfaces ad- 
joining the curved section to locate 
the dies in the tube-forming machine 
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to determine the results that can be obtained 
from experimental tools, a special machine is 
employed in which lead, instead of steel or other 
materials, is formed. This machine, Fig. 6, sim- 
ulates the action of the actual tube reducing ma- 
chines by rocking the dies while the lead tube is 
reduced to the sizes determined by the dies and 
the mandrel. 

Special internal shapes, such as splined, hex- 
agonal, triangular, or square bores, are produced 
with mandrels having a corresponding form. A 
mandrel of this type and the dies used with it are 
shown in Fig. 7, where a short length of the hex- 
agon-bore tubing made with these tools may be 
seen in the foreground. 

In forming tapered-bore and other shaped tub- 
ing, as well as straight-bore tubing, tolerances 
for wall thickness and outside and inside diam- 
eter can be held to a minimum as a result of the 
compression-forging action of the ‘“Rockrite”’ 
process. For example, a tolerance of plus or 
minus 5 per cent of the average wall thickness 


LAT TROUT Ty, 





Fig. 7. Tubes with internal shapes re- 
quire mandrels having corresponding con- 
tours. A typical example is this hexagon- 
shaped mandrel used to produce the 
tubing shown in the foreground 







































Fig. 5. Special machine in which the dies 
are bored and ground. In the set-up 
shown, an internal grinding spindle is 
mounted on the cross-slide for grinding 
the taper grooves in a pair of dies 


Fig. 6. Lead tubing is employed in this 
special machine to check the sizes of 
dies before finish-grinding the grooves 
and to determine the results that can be 
obtained from experimental tools 
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is practical, as is a total tolerance of 0.005 inch 
for the inside diameter. The outside diameter 
tolerance is generally specified as a total of 0.012 
inch, the major portion of which is allowed for 
gradual die wear. 

Surface finish values as low as 10 r.m.s., or 
better, are obtained, depending upon the mate- 
rial being worked, the degree of reduction, or 
metal displacement, and the condition of the 
original tube. Good surface finishes are a nat- 
ural result of the manner in which the metal is 
worked in this process, since the dies compress 
the metal against the mandrel throughout the 
long taper, thus ironing out small irregularities 
on the outside and inside surfaces. The metal 
fiows from high spots in the same way it does in 
forging operations. In addition, a certain amount 
of planishing action takes place on the inner sur- 
face of the tube in contact with the mandrel as 
the tube elongates and creeps forward under 
pressure from the dies. 

The compression-forming action produces a 
dense, uniform structure in the tubes, resulting 


’ in high physical characteristics. The yield point, 


for example, can be increased as much as 70 to 
80 per cent, or more, depending upon the mate- 
rial and the number of operations. This is due 
to the reducing action over an extensive length 
of tube, the reduction in cross-sectional area in 
some cases being equal to that produced by as 
many as twenty cold-drawn passes. 

The reduction in diameter, or elongation of the 
tube, is accomplished gradually, so that any ec- 
centricity in the bore or irregularity in shape of 
the original tube is corrected. Because of this 
gradual compression, and the uniform distribu- 
tion of the reducing action obtained by turning 
the tube at the end of each working stroke, the 
metal flows not only longitudinally, but also in 
a circular direction around the mandrel. This 
corrects any lack of uniformity in wall thickness. 

The degree to which eccentricity in the origi- 
nal tube is corrected depends on several factors, 
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Fig. 8. Various tube sec- 
tions, illustrating the dif- 
ferent shapes and_ wall 
thicknesses produced by 
the “’Rockrite’’ process 


such as the amount of reduction effected and the 
malleable characteristics of the material, which 
vary according to the analysis, hardness, and 
micro-structure. 

One of the many applications of tubing pro- 
duced by this process is in making hydraulic cy]l- 
inders, where its high strength permits the use 
of thin-wall tubing without heat-treatment. Hon- 
ing operations can be reduced to a minimum, and 
in many cases eliminated, as a result of the ex- 
cellent surface finishes and high accuracy ob- 
tained in “Rockrite” tubing. Another application 
where strength is of great importance is in liners 
for oil-well pumps. These pumps are lowered 
from great heights into wells to raise the level 
of the oil. Some of these liners, which are 20 
feet long, require flame-hardening, straightening 
of the bore, and honing. 

The various tube sections shown in Fig. 8 are 
representative of the many different types that 
are compression-formed in this plant. The sec- 
ond from the right, for example, is of relatively 
heavy wall thickness (5/8 inch), with an outside 
diameter of 1 3/4 inches. This part is made of 
SAE 4130 steel. A 3 3/4-inch diameter shell 
with a wall thickness of 3/4 inch was reduced in 
two passes to the finished size. 

In contrast, a thin-walled section, such as seen 
at the left of the part just described, is made in 
one pass. This tube was made from a 3 1/2-inch 
diameter shell having a wall 0.156 inch thick, 
which was reduced to 2 1/4 inches in diameter 
with a wall thickness of 0.049 inch. 

The advantage of using tubing with internal 
shapes is to save machining operations and to 
reduce the weight, and therefore material costs, 
for applications requiring such shapes. Typical 
uses are for over-running cams, internal gears 
for pumps, and other internal gears. The section 
shown at the left of the thin walled tubing is an 
example of the internal shapes that can be pro- 
duced. In the manufacture of this shape, a shell 
of approximately 3 3/4 inches outside diameter 
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with a 5/8 inch wall thickness is used. After a 
single pass over a shaped mandrel, the outside 
diameter of the finished tube is approximately 
2 3/4 inches, while the wall thickness at the 
crest of the form is 1/2 inch, and at the root, 
5/32 inch. 

A popular use of this type of tubing is for 
socket wrenches, many manufacturing opera- 
tions thus being eliminated. The small example 
in the illustration is a section of stock for a 
twelve-point wrench. In this case, an SAE 4130 
steel shell was reduced from 1 3/4 inches outside 
diameter and 0.200 inch wall thickness to 3/4 
inch outside diameter, and a wall thickness at the 
crest of 3/32 inch. 

Tapered tubing is largely used for aircraft 
landing gear parts and cores of hollow steel pro- 
peller blades, while stepped-diameter tubing, 
such as that shown in Fig. 9, is used for heli- 
copter spars. This tubing, over 21 feet long in 
the finished state, was made of SAE 4130 steel 
shells 3 1/4 inches in diameter with walls 1/2 
inch thick. The hollow shell was bored and honed 
and the outside diameter turned and polished 
before the first reduction. A series of passes was 
made, each one producing a step having a diam- 
eter and wall thickness within the tolerances 
shown. 

Other uses of compression-formed tubing in- 
clude bi-metal applications, such as in heat ex- 
changers or condensers where corrosive liquids 
are passed through tubes having a corrosion- 
resistant liner. These tubes are made from two 
shells by placing one over the other on a mandrel 
and passing them through a die together. Care- 
ful calculations are required to predetermine the 
difference in flow rate between the two different 
metals. No bond other than that produced by 
pressure is used to join the two metals, which 
are generally copper and steel. One of the out- 
standing advantages of bi-metal tubing is the 


economy of using an inexpensive material for the 
outer tube combined with the benefits of a rela- 
tively expensive, corrosion-resistant material for 
the inner surface. 


Courses for Teachers of Engineering 
to be Given at Cornell University 


A special program of advanced study for 
teachers of engineering will be given by the 
College of Engineering at Cornell University 
during the summer session, from July 2 to 
August 11. The program comprises six courses 
intended for instructors in mechanics, struc- 
tures, and similar subjects. 

The individual courses are as follows: Ele- 
mentary Mechanics of Materials from an Ad- 
vanced Standpoint; Applied Elasticity; Theory 
of Elastic Stability; Plasticity in Engineering; 
Advanced Structural Analysis; and Aircraft 
Structures. Further information can be obtained 
from Professor H. D. Conway, West Sibley Hall, 
Cornell University, Ithaca, N. Y. 


of * 


Device for Calculating Weight and 
Length of Strip Metal 


An instrument designed to compute at a glance 
the weight and length of strip metals, in coils or 
in straight lengths, has been made available by 
Precision Steel Warehouse, Inc., 4401-25 W. 
Kinzie St., Chicago 24, Ill. Although designed 
to apply to cold-rolled strip steel, a factor table 
enables the calculator to be used for aluminum, 
brass, copper, magnesium, Monel, zinc, and 
other metals. Engineers, estimators, purchasing 
agents, press-room foremen, and slitter oper- 
ators can obtain the device without charge upon 
application to the company. 
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Fig. 9. Cross-sectional diagram of stepped-diameter tubing used for helicopter spars. This 
tubing—over 21 feet long in the finished state — was made to the close tolerances shown 
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Simplified Methods 
Speed Assembly 
Operations 


IMPLIFIED methods of assembling movable 
contact arms and leads for Diesel-electric 
locomotive controls made by the Allis-Chalmers 
Mfg. Co., Milwaukee, Wis., have resulted in a 
substantial reduction in the cost of manufactur- 
ing these parts. In addition to the saving in time 
effected, indirect savings have been realized 
through decreased material handling, super- 
vision, and inspection. 

An exploded view of the parts required for 
the contact arm and lead sub-assembly is shown 
in Fig. 1. The assembling was originally accom- 
plished in a bench vise, using the components 
shown, with the exception that the flexible cop- 
per braid A and the V-notched extrusion B were 
bolted together in a previous operation. The 
molded bushing C was pressed into the tight 
fitting bore of the cast-brass frame D while held 
in the vise. The snap-ring FE had to be expanded 
with tongs and forced into the bushing groove. 
This dangerous practice often caused the snap- 
ring to break and fly apart. 








The improved set-up and simplified tooling 
now employed provides for the safety, conven- 
ience, and comfort of the operator. As seen in 
the heading illustration, the parts to be assem- } 
bled are arranged in the proper sequence, in 
skid-boxes and bins. This permits easy handling 
of the parts. The arrangement of the bins also } 
makes the work of the stock-handler, who checks | 
and replenishes the material, less time consum- 
ing. Pneumatic tools necessary for assembly are 
suspended from overhead. The pneumatic work- 
holding fixture supports the part at a comfort- 
able height for the operator. 

As seen in Fig. 2, the brass casting D is placed | 
on piston-rod K of the pneumatic cylinder L, 
with one face of the casting against the hub of 
locating block M. Molded bushing C is then 
loaded on the piston-rod of the fixture, and a 
C-washer N is dropped into place against one 
end of the bushing. When the pneumatic cylin- 
der is actuated by means of a hand-operated 
lever, piston-rod K moves toward the left, press- 
ing the bushing into the bore of the casting. 


Fig. 1. Exploded view of the parts required for 
a movable contact arm and lead sub-assembly 
used on Diesel-electric locomotive controls } 
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A slot in the fixture baseplate holds the V- 
notched extrusion B (Fig. 1) while it is being 
bolted to the flexible copper braid A by means 
of one of the pneumatic tools. After the position 
of the cast frame and pressed bushing sub- 
assembly has been reversed on the piston-rod 
(Fig. 3), the sub-assembly of V-notched extru- 
sion and flexible braid is bolted to the frame. 

A chromium-plated cone O (part of the spe- 
cial assembly tooling) is fitted over that part of 
the bushing protruding beyond the cast frame 
and snap-ring E is placed on the cone. When 
the movement of the piston-rod is reversed, so 
that it travels toward the right, snap-ring E 
expands and snaps into the groove in the bush- 
ing as it is slid up the cone by the hinged fingers 
P mounted on stationary tailstock Q. 





Fig. 3. When the piston-rod moves to the 

right, snap-ring (E) is expanded on cone 

(O) due to the pressure of stationary 
hinged fingers (P) 


When the piston-rod again moves to the left, 
the completed sub-assembly is removed from the 
fixture. A special skid is employed to transport 
the completed sub-assemblies. Four vertical 
posts mounted on each skid permit loading the 
parts without damaging them. Right- and left- 
hand sub-assemblies are pre-positioned on the 
skid for the next operation. This arrangement 
facilitates inspection without any additional 
handling. 


* * * 


In 1950, the steel industry shipped approxi- 
mately 71,500,000 tons of steel to consumers, 
only 3 per cent less than was used for war pur- 
poses during all of World War II. 


= ES 





Fig. 2. Molded bushing (C) is pressed into 

the bore of the cast frame (D) by the action 

of C-washer (N), which is mounted on the 
end of pneumatic piston-rod (K) 
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A.S.M.E. Holds Outstanding 
Spring Meeting In Atlanta 


To meeting of the American Society of 
Mechanical Engineers held in Atlanta, 
Ga., April 2 to 5, was one of the best at- 
tended spring meetings of the Society, and was 
outstanding in the variety and quality of the ses- 
sions held and of the papers presented. In all, 
the technical sessions numbered twenty-one, at 
which not less than forty-six papers were pre- 
sented, covering mechanical engineering prob- 
lems all the way from foundry sand to shot- 
peening of gears. 

Sessions were held on production engineering, 
machine design, management, engineering educa- 
tion, materials handling, power plant engineer- 
ing, fuels, textile plant engineering, wood indus- 
tries, and safety engineering. The papers dealing 
especially with the problems of the machine 
building and metal production industries covered 
shot-peening of gears, strength of stud bolts, 
visual inspection of cylindrical surfaces, time 
study techniques, machine design as a career in 
industry, essential characteristics necessary for 
the successful progress of young engineers, ma- 
terials-handling equipment, quality of castings, 
centrifugally cast pipe, and foundry sand. 


Shot-Peening of Gears and the Strength 
of Stud Bolts 


An informative paper on “Shot-Peening as a 
Factor in the Design of Gears” was presented by 
John C. Straub, chief research engineer of the 
American Wheelabrator & Equipment Corpora- 
tion, Mishawaka, Ind. The author pointed out 
that shot-peening has become a definite factor in 
gear production and one that influences gear de- 
sign as well. It can be uS8ed effectively not only 
for increasing wear and bending strength, but 
for increasing resistance to scoring as well. The 
increase of fatigue strength of gear teeth due to 
shot-peening was discussed,-and the subject of 
economy and efficiency in the application of the 
process was also touched upon. 

For the designer who wishes to study the theo- 
retical basis of the determination of the effective 
strained length of stud bolts,.and the application 
of this theory to practical designs, a paper pre- 
sented ‘by Robert S. Sherwood, associate profes- 
‘ sor of mechanical engineering at Iowa State Col- 
« lege, Ames, Iowa, and Richard C. Dove, assistant 
*® professor of mechanical engineering at the Uni- 
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versity of New Mexico, Albuquerque, N. M., sug- 
gested interesting procedures. This paper is 
practically a report of studies made to find a bet- 
ter method for relating the initial tensile strain 
in a threaded stud bolt to the over-all elongation 
that takes place during tightening. The errors 
said to be present in the usual method of relating 
initial tensile strain to elongation were dis- 
cussed, and a new formula was presented. 


Visual Inspection of Cylindrical Surfaces 


In a paper entitled “Optimum Speeds of Trans- 
lation and Rotation for the Visual Inspection of 
Cylindrical Surfaces,” the results of tests con- 
ducted to determine what speeds of translation 
and rotation would be most suitable and efficient 
when cylindrical objects or surfaces are passed 
in front of inspectors who are scanning the work 
for visible surface defects were recorded. 

This paper, as well as the experiments on which 
it was based, was the joint work of E. Paul de 
Garmo, professor, and Edward C. Keachie, asso- 
ciate professor of mechanical engineering at the 
University of California, Berkeley, Calif., and 
Arla L. de Hart, Jr., instructor at Monterey Pen- 
insular College, Monterey, Calif. From the re- 
sults obtained in these tests, the most suitable 
conditions for obtaining the required inspecting 
efficiency in the minimum amount of time may 
be determined. 

While this paper referred specifically to re- 
search made on the inspection of such objects as 
lemons and oranges in the California fruit coun- 
try, the procedure followed in the experiments 
and the results obtained as to inspection speeds, 
spacing of objects to be inspected, equipment de- 
sign, etc., can be equally well applied to cylin- 
drical parts in the metal industry, such as rollers, 
bushings, and the like. 

The paper “The Application of Statistical Tech- 
niques in Time Study” outlined how statistical 
methods can be applied to the subject of time 
study just as they have been to quality control. 
This paper was presented by George D. Wilkin- 
son, director of research, Paul B. Mulligan & Co., 
New York City. An example of such an applica- 
tion was outlined by the author. The develop- 
ment of this and similar techniques, said the 
speaker, will enable time study men to place their 
data on a more scientific and objective basis. 
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Machine Design as a Career for Engineering 
Graduates in Industry 


The paper presented by B. P. Graves, director 
of design, Brown & Sharpe Mfg. Co., Providence, 
R. I., entitled “Machine Design as a Career in 
Industry,” was, from the general interest point 
of view, an outstanding contribution especially 
directed at the young engineers and engineering 
graduates for whom this session was planned. 
Mr. Graves pointed out, by specific examples, the 
possibilities for advancement in the industry 
that are open to the capable designer of machin- 
ery and equipment. He mentioned by name doz- 
ens of outstanding men now occupying important 
executive positions in the mechanical engineer- 
ing field who won recognition at the drafting- 
board and advanced from the designing room to 
their present executive leadership. He urged 
young engineers who have the qualifications for 
design work—especially application, imagina- 
tion, and vision—to enter this field which now, 
more than ever, requires real ability and talent. 

Following Mr. Graves’ paper, E. W. O’Brien, 
former president of the American Society of 
Mechanical Engineers, conducted a forum, at 
which a number of young engineers who have 
recently entered practical engineering work 
stated what, in their opinion, were the qualifica- 


tions that had most aided them in getting ahead 
in their work. A questionnaire had also been 
addressed to a great number of young engineers 
on the same subject, the results of which were 
discussed. 

Among the other papers of direct interest in 
the machine building and metal manufacturing 
fields should be mentioned a most thorough re- 
view presented by Kenneth R. Daniel, chief engi- 
neer of the American Cast Iron Pipe Co., Birm- 
ingham, Ala., on the “Production of Cast Iron 
Pipe Centrifugally in Sand-Lined Molds.” This 
paper reviewed the history of metal pipe-making 
from the earliest times to the present day, and 
then covered very completely the prevailing mod- 
ern methods. 

Frank R. Elliott, superintendent of foundry 
operations, Westinghouse Electric Corporation, 
Springfield, Mass., read a paper on the “Rela- 
tionship between Modern Foundry Methods and 
the Quality of Castings.” He especially empha- 
sized the imperative need for a cordial relation- 
ship and thorough cooperation between the de- 
signer, the pattern-shop foreman, and the foun- 
dry superintendent if the best and most eco- 
nomical results are to be obtained in producing 
castings. Excursions were arranged to many 
industrial plants in the machine shop, textile, 
and power plant fields. 


General Electric Co. Holds Electrification Forum 


N industrial electrification forum showing 
how electricity and electronics can be used 
to increase production in these critical times was 
conducted during the month of April by the Gen- 
eral Electric Co., in cooperation with the Public 
Service Electric and Gas Co. of New Jersey, in 
several New Jersey cities. In opening the forum, 
E. G. Dudley, manager of the New York Indus- 
trial Sales District of the General Electric Co., 
pointed out that the decisive weapon in a war is 
not atomic bombs or guided missiles, but indus- 
trial productivity. The nation’s industry must 
be kept in fighting trim, and to accomplish this, 
obsolescence in plants and equipment must be 
weeded out by adopting of modern techniques. 
A number of papers describing the most up- 
to-date electrical and electronic methods and 
equipment to achieve production increases were 
read by General Electric and Public Service Co. 
specialists in various fields. Among these was 
one that described the application of adjust- 
able-speed drives on wire-winding reels, punch 
presses, boring mills, conveyors, extruding ma- 
chines, and other equipment. 


Another paper, entitled “Heat Where You 
Want It,” provided a comprehensive review of 
the role of electric heating in manufacturing pro- 
cesses. Units for heating air, liquids, and pipe 
lines, and for melting metals, as well as resist- 
ance furnaces for heat-treating operations and 
electronic heating, were described. 

Industrial electronics as a means of achieving 
greater production, better quality, and reduced 
costs was another subject discussed. In this 
paper were mentioned such devices as photo-elec- 
tric equipment used as limit switches to stop the 
movement of machine parts with great accu- 
racy; pin-hole detectors for spotting flaws in 
thin steel sheet; and smoke density recorders. 
The application of electronic adjustable-speed 
motors, high-frequency induction and dielectric 
heating units, and many other devices were also 
described. 

Other topics dealt with included electrified ma- 
terials-handling equipment; proper illumination 
and its effect in increasing production efficiency ; 
and the importance of proper power distribution 
systems. 
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ELL designed, accurate dies capable of 

\ I," constant long-run production are essen- 

tial in the precision stamping of parts 

for television receiving sets. Trimmer condens- 

ers, volume-control potentiometers, variable re- 

sistors, and other components of television tubes 

and circuits require thousands of precision 
stampings per day in their manufacture. 

Progressive dies, designed and built for the 
production of these parts at the plant of John 
Volkert Metal Stampings, Inc., bend, draw, 
pierce, blank, and perform many other opera- 
tions at a high rate of speed on such precise parts 
as clips, miniature contacts, tubular terminals, 
and resistor-end caps. The clip for a trimmer 
condenser, shown in Fig. 1, is typical of these 
parts. It is made of one-quarter hard deep-draw 
brass, 0.009 inch thick by 1.250 inches wide, 
which is hot-tinned to a minimum thickness of 
0.00012 inch. The die used for this work (Fig. 2) 
required approximately 900 hours to build. The 
strip lay-out is shown in Fig. 3. 

A Dickerman hitch feed is employed to feed 
the strip from right to left, the center distance 
between stations being 1.000 inch. The sectional 
dies used are made of hardened and ground, 
high-carbon, high-chromium steel, and fifteen 
stations are employed for performing the opera- 
tions. At the first station, the strip is pre-trim- 
med to provide an attached circular section for 
the drawing operations that follow. A pilot at 
the second station engages the. narrow section 
of the trimmed opening to locate the strip dur- 
ing the drawing operations. 

The die construction for these first two sta- 
tions is of interest. The trimming section is 
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Progressive 


Stampings Used in Radio and Tele- 
vision Sets are Made in Large Quan- 
tities and to Close Tolerances Re- 
quiring Fast, Accurate Dies of Ingen- 
ious Design. Construction and Design 
Details of Typical Dies Employed for 
This Work are Described in This 
Article 


By JACK KLEINODER, General Manager 
John Volkert Metal Stampings, Inc. 
Queens Village, Long Island, N. Y. 


split, each of the halves A and B having a convex 
form. One half is recessed to form the rectan- 
gular pilot hole, the other part of the pilot hole 
section being formed by a rectangular insert C 
set into the drawing die block. A fixed stripper 
plate and stock guides D, 1/4 inch thick, are used 
at these stations. The stock guides are positioned 
by 1/8-inch diameter dowel-pins which contact 
the die-blocks. With this arrangement, adjust- 
ments for strip clearance can be made by placing 
shims between the pins and the die-block or by 
grinding the guide plates and pins. 

At the next four stations, the strip is drawn 
to the required cup shape. Hardened and ground 
shouldered bushings E are inserted in a block, 
approximately 3 inches wide by 5 inches long, to 
serve as the drawing dies. Each drawing die is 
fitted with a spring shedder F. When the press 
ram ascends, the shedders, actuated by compres- 
sion springs, move upward and eject the cups 
from the dies. A spring compression blank- 
holder G is used in the first punch assembly to 
prevent the material from wrinkling while the 
cups are being drawn. A spring stripper is pro- 
vided at the other three drawing stations in the 
upper punch assembly. 

At the seventh station, the cup is nested in an 
insert and the bottom is pierced, leaving a bore 
of 0.188 inch diameter, plus or minus 0.0005 inch. 
Simultaneously, two pilot-holes are produced in 
the flange to assist in positioning the strip for 
subsequent operations. A stripper plate H con- 
taining three bushings to guide the relatively 
slender piercing punches is mounted on the stock 
guide over the die-block that contains inserted 
piercing dies. A spring-loaded push-off pin J is 
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Dies for Television Parts 


provided in the piercing punch to hold down 
slugs that might otherwise pull up and prevent 
feeding of the strip. 

Most of the flange around the cup is cut away 
at the eighth station, and the trimmed lugs are 
slightly curled at the ends, as indicated in Fig. 3. 
The trimming punch and die are centered under 
the press ram at this station. A mechanical 
stripper K, Fig. 2, of appropriate shape, has 
three stripper bolts that pass through the punch- 
block to contact a knock-out plate. Fastened to 
the punch-block is a punch M, which is shaped 
to suit the cup and the lugs. This punch moves 
the part into a similarly shaped portion of the 
die to trim the lugs and the drawn portion. The 
curl on the two lugs is also started by the action 
of the punch. 

The section of the die into which punch M en- 
ters contains four inner members, which move 
downward under pressure from the ram and are 
returned on the up stroke, by spring pressure, to 
eject the part. Two of these inner members, one 
on each side of the center, are rectangular in 
shape, being ground to suit the form of the lugs. 
They are actuated by two pins N which are a 
sliding fit in the die-shoe and in contact with a 
spring-loaded plate P. Another rectangular sec- 
tion, in back of the center, is actuated in the 
same manner. The fourth die part is a round 
pin Q, which contacts the bottom of the cup to 
bring the drawn portion of the die up to the die 
level after the other members have raised the 
main body of the part. At this station, the 
trimmed scrap is removed from the die by an 
air blast. 

The edge of the strip is peened at the following 
station to remove the edgewise curvature that 
results from the preceding trimming operation, 
and the stock guide is machined to clear the peen- 
ing punch. Just at the front and left of this 
opening may be seen a spring-loaded pin 7, which 
keeps the back edge of the strip level with the 
top of the cup surface. A similar pin Z is em- 
ployed for the same purpose at the twelfth sta- 
tion. Mating pins U and AA in the punch-holder 
depress pins JT and Z on the down stroke of the 
ram to keep the strip level during the working 
operations on the cup. The die-blocks at this 
station are ground at the edges to form a sharp- 
angled recess, or clearance, for the cup during 
the peening operation. 

At the tenth station, the cup is lanced on two 
sides, diametrically opposite each other. This is 
accomplished by means of cam-actuated slides 


carrying the lancing tools. The cams R are fast- 
ened to the punch-holder, which also contains a 
punch-block and a spring-loaded locating punch 
S. Here, again, provision is made for nesting 
the work during the operation and ejecting it 
afterward through the use of spring-actuated 
pins. The part is lanced and formed against a 
center pin to hold the size and shape. It will be 
noted that the distance across the inside edges 
of the resulting tabs must be held to within plus 
or minus 0.003 inch. 

Next, the lugs are bent upward through a 90- 
degree angle at the eleventh station, preparatory 
to curling at the succeeding station. In this 
operation, the die insert V is moved downward, 
against spring pressure, by the forming punch W 
a sufficient distance to make the required bend, 
whereupon it stops against the die-shoe. Again, 
a center pin is employed to eject the cup portion 
of the part from the nest in which it is held dur- 
ing the bending of the lugs. Two pilot-punches, 
extending from the forming punch, enter the 
holes produced in the flange of the strip at the 
seventh station just before the forming punch 
enters the die, to position the strip correctly. 

The bent-up lugs are curled at the next station. 
The forming punch in this case consists of three 
parts—two end pieces X, having slightly tap- 
ered sides ending in radii where the curls are 
made, and a center station backed up by a com- 
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Fig. 1. This brass clip, for use in a television set 
trimmer condenser, is made in the fifteen-station 
progressive die shown in Fig. 2 
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This die is used in a 30-ton press, operating 


at 80 strokes per minute 
of the clip shown in Fig. 1 
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Fig. 3. Strip lay-out showing the successive stages in the production 











Fig. 2. Assembly drawing of the progressive die employed for making 


part shown in Fig. 1. 
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pression spring to prevent the part from sticking 
during the up stroke. The die is also made in 
three sections, each being backed up by a com- 
pression spring to provide for ejecting the part 
at the end of the operation. 

It may be noted that the end pieces Y in the 
die are slightly tapered to facilitate feeding the 
strip. These inserts prevent the cup section from 
dropping into the clearance slots provided for the 
curling punch. The center piece has a small ra- 
dius on each side to produce the outside radii in 
the lugs during the curling operation. 

The work now progresses to the thirteenth sta- 
tion, where the lugs are slit or sheared outward 
slightly at the point where they join the cup and 
a start is made toward bending them upward. 
During this operation, the cup is nested in the 
center of the die where a spring-loaded pin re- 
cedes to a positive stop in a counterbored hole in 
the die-shoe, the cup being ejected by the return 
movement of the pin on the up stroke of the 
press. 

Slitting is accomplished by the action of punch 
BB against the formed sides of the die CC. It 
can be seen that the punch and these sides of the 
die are chamfered to form the lugs upward at 
the same time that they are sheared. A spring- 
actuated stripper is employed to strip the work 
from the punch after the shearing operation. 
This stripper has a groove to clear the lugs dur- 
ing the operation. 

At the fourteenth station the lugs are bent 
straight up by punch DD, which pushes the cup 
portion into a die. Grooves are cut along the 
length of the punch to provide clearance for the 
bent-up lugs. A pin EE, backed up by a com- 


Fig. 5. Multi-Slide machine in 
which the terminal illustrated in 
Fig. 4 is made by progressively 
piercing, stamping, trimming, and 
forming brass strip stock 
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Fig. 4. Tubular terminal made in a U. S. Multi-Slide 
machine from one-quarter hard brass strip 0.010 inch 
thick and 7/16 inch wide 
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pression spring, ejects the cup at the up stroke 
of the press. The punch is stripped on the up 
stroke when it passes through a plate having 
inserts that fit in the clearance grooves at the 
sides. 

The final operation, performed at the fifteenth 
station, is trimming the part from the strip and 
producing a tab which extends from the upper 
edge of the cup. Two pilot pins FF enter bush- 
ings in the stripper at this station to position the 
work, while a rectangular trimming punch GG 
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Fig. 6. Tooling lay-out for making tubular terminals in the machine shown 
in Fig. 5 at the rate of 5000 to 6000 per hour 


passes through the stripper into the die. The 
finished clip drops through the die after this op- 
eration, while the scrap strip is fed onto a ten- 
sion reel. This die is used in a Bliss press having 
a capacity of 30 tons and operating at a speed 
of 80 strokes per minute. 

Another part that requires ingenious tooling 
is illustrated in Fig. 4. This is a tubular terminal 
for a trimmer condenser, made of one-quarter 
hard brass strip, 0.010 inch thick by 7/16 inch 
wide. It is produced on a U. S. Tool Company 
Multi-Slide machine, Fig. 5. This part is a par- 


ticularly difficult one to produce owing to the 
stringent inspection requirements. When the 
piece is placed over a mandrel only one air gap 
is permissible between the mandrel and the inner 
periphery, and this may be no greater than 0.002 
inch wide, with a length of 1/32 inch on the cir- 
cumference of the mandrel. 

The tooling lay-out for this set-up is shown in 
Fig. 6, and the strip development is illustrated 
in Fig. 7. At the first station (A, Fig. 6) the 
0.040-inch diameter hole is pierced, after which 
the strip advances 1.125 inches to the next sta- 








w 
ro} 
= oG 
Z 43 
tg oo 
° =< 
t a 
° <© 
S om = 
w 4 
oO wo e 
4 c= an 
w w < v2 
a an a 
, eg 
> oos Oos Oo» 








1.125"LEAD 








13.978" 


CUT LOOSE, 
FINISH TRIM & 
FINISH FORM 


FORM 





cow | oOo 











DIRECTION OF FEED | 











fl Fig. 7. Strip lay-out show- 
—-— ing successive operations on 
the tubular terminal shown 


in Fig. 4 
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tion, where an elongated hole B is produced and 
a trademark symbol is stamped on the part. 

In the third operation, the strip is pre- 
trimmed, an air-blast ejector being connected to 
die C to remove the scrap. Spring-loaded pins 
are assembled with the trimming punch D to 
strip the slugs. 

In the last operation, the terminal is cut from 
the strip and formed into a tube around the 
crown pin, or mandrel, G, and the tab is finish- 
trimmed. Cutting the terminal from the strip 
occurs at E, where the tools form a 1/8-inch wide 
recess, 0.015 inch deep, in the tab end of the strip 


before it is rolled into a tube. This provides the 
optional recess shown in Fig. 4 in the end of each 
successive part. The 5/64-inch radius required 
on the end of the tab is produced by the action 
of the left-hand tool against a die in the right- 
hand tool at F after the blank has been formed 
around pin G. A spring-loaded pin H is employed 
to hold the cut-off and pre-trimmed blank against 
pin G until the forming tool operates. 

An air line terminating at point F' blows the 
small trimmed slug down with the formed part. 
The small piece of scrap is later separated from 
the terminals in a degreasing operation through 
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Fig. 8. Assembly drawing of a nine-station progressive die for 
making contact springs at the rate of 5000 to 6000 per hour 
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the use of a coarse-mesh basket. Approximately 
5000 to 6000 of these tubular terminals are pro- 
duced per hour with this set-up. 

Another interesting example of progressive 
die design is illustrated in Figs. 8 and 9. This 
die is employed in a Bliss press of 22 tons capa- 
city for producing a phosphor-bronze contact 
spring for a volume control, Fig. 10, at the rate 
of 5000 to 6000 per hour. The strip stock used 
is 0.006 inch thick by 1.000 inch wide. Nine sta- 
tions are employed to produce the part, as may 
be seen in the strip lay-out, Fig. 11. The strip 


Fig. 9. The nine-station progressive die 

illustrated in Fig. 8 utilizes a four-post 

die set to insure precise operation. The 

strip is fed through the die by a Dickerman 
hitch feed 


is fed from right to left by means of a Dickerman 
hitch feed, as shown in Fig. 9. 

The punches are held in a split plate which is 
hardened and contour-ground to suit the profile 
of the individual punches. The two halves of the 
plate are screwed together, and each half is 
screwed and doweled to the punch-holder. Strip- 
per A, Fig.8, mounted on individual stock guides, 
extends over the nine stations, which are made 
up of sectional ground dies, held together in a 
hardened and ground matrix or U-shaped chan- 
nel AA. End plate BB holds the dies in the chan- 
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Fig. 10. Contact spring made of Grade D phosphor-bronze strip, 0.006 inch thick by 


1.000 inch wide, which is produced in the 
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progressive die shown in Figs. 8 and 9 
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nel and the stock guides hold them down. In the 
guides are 1/8-inch diameter pins that contact 
the channel to give the proper strip clearance. 
When an adjustment is necessary in the amount 
of strip clearance, the pins may be ground to 
remove a few thousandths inch of stock and the 
stock guides moved in accordingly. 

At the first station, a 0.375-inch diameter hole 
is pierced, which is engaged by a pilot in the 
second station to position the strip while a cir- 
cular sector is being pierced. A split die is em- 
ployed for this purpose, the sector opening being 
equally divided between the two halves. Another 
circular sector is pierced in the strip, closer to 
the center, at the third station. The die used for 
this operation is provided with a hardened and 
ground shouldered bushing B. One side of the 
outer periphery of the bushing is ground to form 
the inner half of the circular sector, while the 
outer profile is formed by the die sections. The 
bushing is keyed and doweled in place to prevent 
shifting or turning in operation. 

The tab end of the blank is trimmed at the 
fourth station and the rounded end at the fifth. 
These two operations are performed by the com- 
bined action of ground inserts C and D, as may 
be seen in Figs. 8 and 9. At the sixth station, 
contact fingers are ribbed and center contact 
points are formed adjacent to the 0.375-inch 
diameter hole. The circular ribs are formed be- 
tween mating contours in the die FE and the form- 
ing punch F. This punch has a solid pilot G to 
locate the strip for the operation. 

The outer contact finger is now pre-formed, as 


shown at section B-B, Fig. 11, using a form die 
insert H, Fig. 8. The next operation is to pre- 
form this finger a second time and bend the tabs 
(section C—C, Fig. 11). This is accomplished at 
the eighth station, where the tabs are bent down 
into two diagonal grooves M, Fig. 8, in the die 
insert K by the stepped forming punch L; at the 
same time, the remainder of the contact is moved 
downward and the outer contact finger offset to 
draw it in within 0.003 inch of the inner finger. 

At the ninth station, the forming of the part 
is completed and it is trimmed loose from the 
strip. Here the forming section of the die N, 
Fig. 8, is backed up by compression springs to 
hold the part firmly in place while cutting it 
from the strip. When the forming operation is 
completed, the pad under the die seats against 
the die-shoe. An insert in this pad forms a rib 
through the center of the part. 


* * * 


Engineering Colleges Must Double 
Enrollment to Meet Nation’s Demand 


Our country is in great need of engineers. 
More than 30,000 of them must be graduated 
from the engineering schools each year to staff 
the national effort required to meet the present 
crisis. In order to achieve this, engineering 
schools, it is pointed out by the Engineering 
Manpower Commission of Engineers Joint Coun- 
cil, will have to more than double their present 
enrollment for years to come. 
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Fig. 11. Strip lay-out illustrating the steps required to produce the contact spring 
shown in Fig. 10 in a progressive die 
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Fig. 1. Electronic amplifier (left) 

magnifies deflections of gaging 

point on a comparator, so that 

measurements as small as 0.00001 
inch can be easily made 


Recent Advances in 


[= advent of large-volume manufactur- 
ing in America has made possible a great 
number of spectacular, specialized ad- 
vances in the making of various products. Lag- 
ging behind considerably were the processes 
that assure the quality of the product—the 
techniques involving inspection and gaging. 

In recent years, however, and particularly 
since World War II, inspection and gaging tech- 
niques have advanced remarkably. A major step 
in this direction was the adoption of statistical 
quality control methods, and, simultaneously 
with this gain, were rapid strides in gaging 
techniques and policies. Some of these recent 
advances in gaging may be sub-divided for 
reasons of discussion into major parts. 

First, and extremely important, was the de- 
velopment of new and more stable electronic 
amplifying devices, which can be used as the 
nucleus of production gages. These amplifiers 
can be inserted, together with associated ap- 
paratus, into gaging devices coping with high- 
production requirements. New and desirable 
developments in these tools include high magni- 
fication, variable magnification, extreme stabil- 
ity as regards supply voltage change, and ease 
of maintenance. 

A Brown & Sharpe external comparator with 
electronic amplifier is shown in Fig. 1. This elec- 
tronic measuring equipment employs the Wheat- 
stone bridge circuit in the form of a strain gage. 
As the gaging point of the comparator is de- 
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flected, the minute changes in the electrical resis- 
tance of the bridge circuit create voltage signals 
which are amplified so as to operate the indicat- 
ing meter. By correctly positioning the gradua- 
tion selector, measurements can be made in units 
varying from 0.0001 to 0.00001 inch. 

A second development utilizing such amplify- 
ing devices is the manually loaded multiple gage. 
When 100 per cent inspection of several dimen- 
sions is required, the operation may become very 
costly, particularly where moderate to medium 
volumes of parts must be inspected. In such 
cases, specially designed multiple gages prove 
economically feasible and advantageous. The 
simplicity and speed of operation, and consequent 
lessening of operator fatigue, due to checking 
several dimensions at one time is a positive gain. 

When knowledge of any particular defect in 
the part is desired, auxiliary indication may be 
added. For example, on the gaging machine seen 
in Fig. 2, two master lights in the base of the 
electrical compartment indicate whether the part 
as a whole should be accepted or rejected. Above 
the base is a row of lights indicating individual 
discrepancies. Each of the four signal light at- 
tachments mounted below the amplifying units 
has three glow type lamps with red, amber, and 
blue lenses. The amber lights glow if the part 
is within the preset tolerances, and the red and 
blue lights indicate that it is under or over size, 
respectively. 

In the particular set-up shown, squareness of 
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Fig. 2. Manually locded multiple 
gage on which the squareness of 
both ends, parallelism, and width 
of a work-piece are all checked 
simultaneously 


Gaging Practice 


both ends, parallelism, and width are all checked 
simultaneously. The part is easily inserted, the 
lights are noted, and the parts separated into 
different classifications. This type of production 
gage can be made in a variety of designs to suit 
requirements. It is ideally adapted for 100 per 
cent inspection of parts in moderate volumes. 


Fig. 3. One of three units on a hopper-fed 

automatic inspection and gaging machine 

which checks 0.303-caliber bullets at the 
rate of 5500 per hour 





By W. T. NYSTROM 
Brown & Sharpe Mfg. Co. 
Providence, R. I. 


In cases of really large-volume production, the 
automatic inspecting and gaging machine proves 
most effective. These machines, like the manual 
gaging fixture, are of varied design, since they, 
too, must be devised to solve individual problems. 
On many occasions, the machine may have built- 
in adjustments that allow inspection of a series 
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of similar products differing somewhat in size 
or other characteristics. 

Such a special machine, designed for the rapid 
inspection of 0.303 caliber bullets, is a three- 
section unit. Each section has a gross production 
of 5500 parts per hour. The sections are fed from 
individual rotary hoppers, and they separate the 
inspected product into the same classifications. 

The gaging mechanism on one of the three sec- 
tions of this machine is seen in Fig. 3. In this 
view, the bullets are fed from the rear of the 
gage, directly toward the reader. Four dimen- 
sions on the bullet are inspected simultaneously. 
All moving members are supported by spring- 
steel reeds, resulting in little wear and a reduc- 
tion in maintenance costs. The actual gaging, in 
this case, is done by sensitive electrical switches. 
This is permissible since the closest tolerance is 


0.001 inch. At tolerances of 0.0005 inch or ¢loser, | 


where other factors are involved, the electronic 
amplifier is generally put to use. 

Automatic inspection machines of the type 
described are not limited to such high-volume 
applications as ammunition. For example, the 
gaging machine seen in Fig. 4 is used to auto- 
matically inspect the flute and shank diameters 
of standard twist drills. Drills ranging from 
1/32 to 1/4 inch in diameter are handled, and 
the machine inspects approximately 3000 drills 
per hour. The drills are loaded into interchange- 
able hoppers, and, after inspection, are separated 
into two categories with respect to flute diameter. 

While such new mechanized approaches to the 
production inspection problem are not “cure- 
alls,” they do present real advantages with re- 
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Fig. 4. Gaging machine employed 

to automatically inspect the flute 

and shank diameters of standard 

twist drills at the rate of 3000 
per hour 


spect to time and labor savings. The maximum 
errors in results obtained with gaging machines 
can be accurately predicted and maintained. In 
general, an overlapping condition (the machine’s 
error in judgment) of about 10 per cent maxi- 
mum may be expected. This, when contrasted to 
manual inspection with its possibility of unpre- 
dictable error, is a most important improvement 
in gaging technique. 


% * *% 


M.I1.T. Offers Summer Course on Feedback 
Control Systems 


The theory and application of feedback con- 
trol systems (servo-mechanisms) and the broad 
concept of system engineering will be the sub- 
ject of a special summer course to be given at 
the Massachusetts Institute of Technology from 
August 20 to 31. The course is intended for 
engineers with a background in the problems of 
industrial engineering and production manage- 
ment. Further information can be obtained from 
Professor Walter H. Gale, Massachusetts Insti- 
tute of Technology, Cambridge 39, Mass. 


* * * 


Armed Forces Day, which was established last 
year in place of the separate days previously ob- 
served by the Army, Navy, Marine Corps, and 
Air Force, will be observed on May 19, under the 
official slogan “Defenders of Freedom,” accord- 
ing to an announcement of the Secretary of 
Defense. 
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Methods of Heating Laminated 
Plastics for Postforming 


A Discussion of Hot-Air Oven, Platen Conduction, and Infra- 
Red Radiation Methods of Heating Thermosetting Laminated 
Plastics for Postforming — Third of a Series of Articles 


By WILLIAM I. BEACH, Executive Assistant 
North American Aviation, Inc. 


Los Angeles, Calif. 


February MACHINERY) some of the forming 

characteristics of fully cured, or “C” stage, 
thermosetting laminated plastics were consid- 
ered, together with their thermal characteristics 
and the effects of different heating temperatures 
and times. This article describes the various 
methods employed in heating thermosetting lam- 
inates for postforming and gives recommended 
heating periods for each case. Forming or shap- 
ing techniques are also outlined. 

The laminates treated by the postforming 
process are comprised of layers of resin-impreg- 
nated material that have been fused together by 
the simultaneous application of pressure and 
heat. The stock may consist of several sheets of 
woven fibers, such as cotton duck, asbestos cloth, 
or glass cloth, bonded together with a thermo- 
setting resin like phenol-formaldehyde, mela- 
mine, or any of the unsaturated polyesters be- 
longing to the low-pressure family of laminating 
varnishes. Unwoven fillers, as, for example, 
crepe paper and glass fiber mats, are also avail- 
able in formable laminated sheets. 

Basically the laminate, when fully cured, is a 
hard, rigid product which becomes pliable and 
adaptable to forming or shaping when treated 
by the postforming technique. The two factors 
that determine the degree of bend or draw ob- 
tainable with any given product are the deforma- 
tion properties of the filler, or reinforcing ma- 
terial, and the plasticity of the resin, or bonding 
agent. 

If the properties of the filler are such that they 
do not permit drawing or bending without stress- 
ing the resin near or beyond its modulus of rup- 
ture, the laminate has poor forming character- 
istics. Likewise, no matter how much the fabric 


[ previous articles (published in March and 


Note: The Postforming Process is covered by United States and 
foreign patents, and pending applications are assigned to North Amer- 
ican Aviation, Inc. 


will stretch, the resin, if it does not become suffi- 
ciently soft, will also retard formability. 

Hence, material manufacturers produce lam- 
inates in which the filler and resin constituents 
are judiciously selected for best performance. In 
the postforming process of forming thermoset- 
ting laminates, the resin is softened and the filler 
material shaped by means of dies. 

When the die is ready to operate, the surfaces 
of the male and female elements should be coated 
with a thin layer of medium-weight, high-tem- 
perature grease. This is done so that the plastic 
sheet will slide over the forming surfaces with 
a minimum amount of drag. Normally, one coat 
of grease is sufficient for a day’s run. After the 
die has been used for some time, the lubricant 
fills the pores and daily greasing is not necessary. 

A flat pattern, from which a templet can be 
made for cutting production patterns, is devel- 
oped from the material as the second step in this 
process. This pattern is softened by a suitable 
heating medium, such as hot fluid, heat conduct- 
ing surfaces, infra-red radiation, or electronic 
means. Any deviation from the known facts per- 
taining to the behavior of thermosetting lamin- 
ated plastics under heat may result in failure. 
There are various ways of heating the pattern, 
some of which will be discussed in the following. 

Hot-Air Oven Method of Heating—The oven 
used in the hot-air method of heating should be 
of the free or forced convection type, suitably 
insulated in order to assure a uniform tempera- 
ture throughout. The blank is hung in the oven 
by the use of an insulated clip or similar device. 
Care must be taken to insure that both sides of 
the blank are heated equally and uniformly. The 
blank should not be placed too near the inner 
walls of the oven, as this may induce uneven 
heating. 

If the oven has a horizontal plate or shelf on 
which the blank is supported, exposing one side 
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to a higher temperature than the other, it will 
be necessary to turn the blank over some time 
during the heating period so that both sides will 
be heated equally. This should be done after one- 
half but before three-quarters of the heating 
period has passed. The period of heating for 
various thicknesses of laminated sheet is given 
in Table 1. 

A range is given for the heating period be- 
cause of variations in the properties of the many 
different materials formed, which may even vary 
from batch to batch of the same material. There- 
fore, the table is intended to be used as a guide 
only; the heating time for any given material 
that will give the most satisfactory formed part 
must be obtained by experiment. For one or two 
types of resin, such as melamine-impregnated 
materials, the maximum softening point can be 
determined by hand-flexing between intervals of 
prolonged heating. 

Platen Conduction Method of Heating—In the 
platen conduction method, the platens may be 
heated by steam, gas, electricity, or any other 
suitable means. The blank is placed between the 
heated platens and close contact made with all 
surfaces, leaving no air gap. An air gap between 
the flat blank and the platens will reduce the 
effectiveness of heating. The approximate heat- 
ing ranges for different thicknesses of average 
material, using this method, are listed in Table 2. 

The Infra-Red Radiation Method of Heating— 
The types of radiant heat sources commercially 
available in the form of incandescent electric 
infra-red lamps and reflectors are exceedingly 
numerous. In selecting infra-red lamps and oven 
design, consideration should be given to obtain- 
ing the utmost speed and efficiency of heating. 
The most economical method of achieving this 
end is to use 250-watt, R-40 internal reflector 
lamps with centers spaced 6 inches or less apart. 

The preferred method of softening plastic 
sheet material is to employ a triangular pattern 
of lamps within closed insulated walls. However, 
in the interests of achieving accessibility, and to 


Table 1. Oven Heating Time for Various 
Thicknesses of Laminated Sheet 


some extent flexibility, the open type infra-red 
oven is a satisfactory compromise. The choice of 
lamp arrangements is relatively unimportant if 
the center-to-center spacing exceeds 6 inches. 
When spaced 6 inches or more apart, infra-red 
lamps deliver roughly the same intensity, re- 
gardless of whether the pattern is triangular 
or square. 

The open type infra-red oven consists of two 
opposite parallel walls or banks of lamps be- 
tween which sheet material is heated. The banks 
may be permanently fixed in a vertical or hori- 
zontal position, as desired. For greater flexibil- 
ity, it is customary to attach the banks of lamps 
to movable members, so that the opening can be 
readily adjusted to accommodate the work. A 
further recommendation for the rolling oven is 
that it can be moved from job to job as the work 
is processed. 

The sheets to be heated may be hung on hooks 
between the banks of lamps, placed on racks, or 
moved in and out of the opening by clamping to 
a moving overhead track. In the case of a hori- 
zontal oven, it is best to provide a drawer in 
which the bottom section is covered with in- 
sulated wire or screen having a large mesh. If 
desired, an automatic timing device may be in- 
stalled to turn off the lights when the optimum 
temperature is reached in the material or to dis- 
charge the material at regular intervals. 

Since the combined effect of surrounding air 
temperature and radiation absorption tempera- 
tures are frequently great enough to introduce 
surface blistering before temperature gradients 
within the material have leveled off, an oscillat- 
ing movement of the material being heated is 
recommended. For materials up to 5/32 inch 
thick, an open type oven in which 250-watt, R-40 
type lamps are arranged in a square pattern, 
with 5 to 6 inches between centers, is a satisfac- 
tory means of softening postforming stock. 

The heating ranges given in Table 3 for the 
infra-red method apply only to a given set of 
heating conditions and to a specific type of oven. 


Table 2. Platen Heating Time for Various 
Thicknesses of Laminated Sheet 








Sheet Thickness, | Heating Period, 
Inches Seconds 
1/32 20 to 30 
1/16 40 to 60 
3/32 60 to 90 
1/8 80 to 120 
3/16 130 to 200 
1/4 180 to 260 











Sheet Thickness, Heating Period, 
Inches Seconds 
1/32 0.7 to 2.0 
1/16 5.0 to 10.0 
3/32 8.0 to 18.0 

1/8 18.0 to 30.0 
3/16 28.0 to 45.0 
1/4 45.0 to 90.0 
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The heating periods will vary with the type of 
oven used, capacity and efficiency of the infra- 
red lamps, lamp spacing and pattern arrange- 
ment, material thickness and heat conductivity 
properties, and many other factors peculiar to 
infra-red heating systems. However, for aver- 
age production requirements, the open type 
infra-red oven is a satisfactory method to use. 

The values given in Table 3 are typical for the 
following conditions: Two vertical banks of 250- 
watt, R-40 type, 2300-degree Kelvin lamps, set 
36 inches apart, which provide a radiant energy 
source of heat; lamps arranged in a square pat- 
tern of parallel rows, with center-to-center spa- 
cing of 5 1/2 inches; room temperature main- 
tained at 70 degrees F.; heated air between op- 
posite banks of lamps maintained at 100 degrees 
F.; no provision for insulating or enclosing the 
oven except for asbestos blankets hung over each 
end; bottom and top sections open to room tem- 
perature; and all material heated in the center 
section of the oven. 

The advantages of infra-red heating have been 
mentioned before; however, certain disadvan- 
tages may be realized if the operator has not 
been forewarned of limitations, particularly 
when heating thick sheet stock. It will be noted 
that Table 3 includes effective heating periods 
for material up to and including sheet thick- 
nesses of 3/16 inch. Beyond this gage the re- 
sults are erratic and not dependable for most 
conventional forms of infra-red heating. 

The reason for this will be understood when 
it is explained in terms of material blistering 
temperature and low thermal conductivity. In 
instances where the radiant intensity is of such 
a magnitude that energy is rapidly converted to 
surface heat, the relatively slow thermal con- 
ductivity of the thicker materials does not per- 
mit the sheet to be heated sufficiently for form- 
ing before blistering occurs on the surface. 

Thicker sheet stock can be adequately handled 
by infra-red heating equipment, provided certain 
adjustments are made. For example, with the 
type of oven described the intensity of heat de- 
livered per square inch of surface may be low- 
ered to a value which never exceeds the blister- 
ing temperature, no matter how long the mate- 
rial is exposed to the radiant source of heat. 
Since an arrangement of this sort would slow 
down the heating cycle for thinner materials, 
another method may be preferable for handling 
thicker stock. This might be an automatic shut- 
off switch attachment for controlling the heat- 
ing cycles. 

Another method of heating thick stock is to 
use a closed type of oven. With such an oven, 
the intensity can be lowered, and at the same 


Table 3. Infra-Red Heating Range for Various 
Thicknesses of Laminated Sheet 








Sheet Thickness, Heating Period, 
Inches Seconds 
1/32 15.0 to 25.0 
1/16 35.0 to 60.0 
3/32 55.0 to 95.0 

1/8 85.0 to 145.0 











3/16 145.0 to 165.0 





time, a higher air temperature maintained in the 
oven. The combined effect of the air tempera- 
ture and the radiant energy temperature pro- 
duces larger heat transfer coefficients, and hence 
thicker stock reaches a suitable forming tem- 
perature before blistering occurs. Furthermore, 
with the closed oven, materia] heating periods 
are approximately 50 per cent faster than with 
the open type of equipment. 

Following the heating of the sheets or blanks 
as described, the next step in postforming is to 
perform the shaping operation. When the blank 
is sufficiently softened, it is transferred to the 
forming die. The heating unit should be close 
to the forming press so that the transfer can be 
accomplished in the minimum time. The need 
for speed depends on the initial softening tem- 
perature and the room temperature. Therefore, 
while the material may be heated to a suitable 
temperature or higher—up to the blistering 
point—if the transfer to the press is too slow, 
the temperature may be reduced below that 
required for satisfactory formability. 

In the steps discussed, ways and means of soft- 
ening and shaping plastic laminated sheet mate- 
rial have been considered. The final step has to 
do with the fixation of shape. This is accom- 
plished by the simple process of allowing the 
resin to cool and harden while the part is held 
in the die. This operation can be speeded up con- 
siderably by various means. One method is to 
core the die for circulating coolants. Another 
method is to provide cooling fixtures. In the lat- 
ter case, the part is removed from the mold and 
placed immediately in a shape retaining fixture 
which is subjected to a cool bath or exposed to 
a jet of air. 

After the part is formed, it can be trimmed, 
drilled, and fabricated by conventional metal- 
working tools. Only hardened steel tools are 
satisfactory for machining formed phenolic 
parts. The resin, being hard and a perfect in- 
sulator, will not conduct heat away from the 
tool. More information concerning fabricating 
technique will be given in a subsequent article. 
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Ground Flat Stock for Tools 
and Dies 


The DoAll Co., Des Plaines, Il]., has placed on 
the market 203 standard sizes of ground flat 
stock. Bars ranging in thickness from 1/64 inch 
to 1 1/4 inches and in widths from 3/16 inch to 
14 inches are available. This stock is a fine- 
ground, electric furnace, oil-hardening tool steel, 
and its non-deforming qualities assure accuracy 
in the making of gages, punches, dies, templets, 
jigs, fixtures, stripper plates, machine parts, and 
tools. Because of its smooth finish, this steel is 
ready to use immediately on the lay-out bench..1 


Transparent Cutting Oils with 
Improved Characteristics 


The development of three new oils in the Tran- 
sultex cutting oil series (Grades A, A-1, and B) 
having several important advantages has been 
announced by the Texas Co., New York City. 


These oils have been tested in such machining 


operations as hobbing and threading, and have 
been found to have improved cutting character- 
istics and, because of their transparency, provide 
a clear view of the progress of the work. ...... 2 


Silver-Clad Steel Strip Used to 
Replace Restricted Metals 


A laminated strip product consisting of a core 
of mild steel with a solid sheet of silver clad on 
either one or both sides has been developed by 
the Rolled Plate Division of the American Silver 
Co., Inc., Flushing, N. Y. Silver-clad steel can 
be used as a substitute for such restricted metals 
as brass, nickel-silver, and nickel. The new lam- 
inated strip is available in widths up to 4 inches 
and in thicknesses down to 0.005 inch, in any 
required temper. It is manufactured in various 
silver-to-steel thickness ratios, and is rolled and 
slit to commercial or precision tolerances. 
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OF INDUSTRY 


The Properties and New Applications of 
Materials Used in the Mechanical Industries 


The strip is produced with a high luster, which 
requires practically no polishing, and can, if de- 
sired, be electroplated directly with gold or other 
non-restricted metals. The excellent thermal and 
electrical conductivities and the high resistance 
to the action of alkalies and organic acids of this 
product make it applicable to a wide range of 
IS Sn 2 oaks iewkeowaeseee 3 


Anti-Seize Thread Compound 
and Sealer 


Seizure of pipe, bolt, and stud threads, and 
gasket faces is said to be prevented by using a 
metallic compound which combines the advan- 
tages of a lubricant and sealer. This compound, 
known as “‘Led-Plate,’”’ was developed by Armite 
Laboratories, Los Angeles, Calif., and can be used 
over a wide range of temperatures. The elements 
in this compound, of which over 70 per cent is 
powdered lead, are held in suspension in hydro- 


carbons and will not dry out. It may be-used.in. .. 


threaded connections for steam, gas, water, air, 
oil, ammonia, and various chemical lines....... 4 


Acid Type Compound for Removal of 
Scale from Iron and Steel Parts 


The Magnus Chemical Co., Inc., Garwood, N.J., 
has brought out a compound for removing scale 
or rust from iron or steel parts in tumbling bar- 
rels. Tests have shown that Magnus D-Scale- 
RW, as it is called, removes most of the scale in 
fifteen to thirty minutes, up to sixty minutes 
being required in a few cases. It can be employed 
either when the parts are self-tumbled or when 
abrasive mediums are used, and is safe to handle 
since it does not throw off fumes which cause 
rusting of equipment or parts in the room where 
it is used. 

This compound is an inhibited acid type pow- 
der with a wetting agent added, and is used at 
concentrations of 4 to 16 ounces per gallon of 


To obtain additional information about materials 
described here, use Inquiry Card on page 231. 
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water, depending on the amount of scale. The 
use of hot water speeds up the descaling action. 
When the scale has been removed, fresh water is 
used to flush the parts, after which a pound or 
two of alkali is added to neutralize the acid solu- 
hn hw ee een eee kr ees 5 


Polyvinyl Resin Processed without 
a Plasticizer 


A high molecular-weight polyvinyl resin that 
can be processed without a plasticizer has been 
announced by the B. F. Goodrich Chemical Co., 
Cleveland, Ohio. The new resin, called Geon 404, 
has the electrical, physical, and chemical prop- 
erties of pure, unmodified polyviny]! chloride, and 
can be processed by extruding, calendering, or 
molding into “rigids” on conventional plastics 
equipment. 

Rigid vinyl insulation based on Geon 404 has 
electrical properties definitely superior to and 
unattainable with plasticized polyvinyl chloride. 
Its chemical resistance, coupled with ease of fab- 
rication, machinability, and even weldability, in- 
troduces a Geon resin for the first time into the 
field of structural plastics. 

Sheets, rods, and tubing of various diameters 
can be fabricated in a wide variety of colors, 
ranging from brilliant opaque to translucent. 
Rigid sheets can be welded by the hot gas tech- 
nique, then fabricated into fume hoods and ducts 
for use where most metals are unsatisfactory. 
Tanks for corrosives can be made from it in un- 
supported form, or it can be used as a lining for 
metal tanks. In deep-drawn and various welded 
forms, it can be converted into pitchers, trays, 
funnels, buckets, barrels, etc., for use wherever 
an inert material is required. ............... 6 


Cold Galvanizing Compound for 
Protecting Steel and Iron 


The Chase Chemical Corporation, New York 
City, has announced a method of cold galvanizing 
for surface protection of steel and iron. The 
process, which utilizes Zinkrich cold galvanizing 
compound, is said to equal and, in many cases, 
exceed the performance of other surface protec- 
tion techniques, and has applications in industry, 


New type case for precision tools, molded of flexible Bake- 
lite polyethylene which is resistant to abrasion, moisture, 
oil, grease, and most chemicals, is 5 pounds lighter and 
50 per cent smaller than conventional containers. A table 
listing the tap sizes in the set and the drills to use is 
molded inside the cover for permanence and easy reading. 
Sets containing from fourteen to thirty-nine tools are avail- 
able from Henry L. Hanson Co., Worcester, Mass. 


To obtain additional information about materials 
described here, use Inquiry Card on page 231. 


on the farm, in the home, and for military pur- 
poses. When applied to steel or iron surfaces, 
the compound creates an electro-chemical union, 
allowing zinc to become galvanized to the base 
metal and producing a coating of ninety-six 
parts by weight of zinc. It may be applied by 
brush, electric spray gun, or cold dip. ........ 7 


Quick-Drying Rust-Preventive 
Compound 


A new rust-preventive compound has been 
added to the line of the Gulf Oil Corporation, 
Pittsburgh 30, Pa. This compound, Gulf No-Rust 
No. 6, is recommended for protecting metal sur- 
faces against corrosion in either indoor or out- 
door exposure during domestic and overseas ship- 
ment, as well as during storage for long periods 
of time. This thin-film type rust preventive will 
provide surface coverage of 390 square feet per 
gallon and has no tendency to settle or separate 
in storage. When once applied and dried, it will 
not crack, chip, scale, or disintegrate at tem- 
peratures down to zero degrees F., nor will it 
flow at temperatures as high as 190 degrees F. 

A coating not exceeding 0.008 inch in thick- 
ness is deposited by dipping at a temperature of 
70 degrees F., and it will dry sufficiently within 
four hours to permit handling without removal 
of the coating. The coating may be applied by 
brushing, spraying, or dipping and is readily re- 
moved with kerosene, Stoddard solvent, or sim- 
re 8 
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High-Speed Milling of Irregular-Shaped Parts 


from Square or Rectangular Stock 


rf aircraft shops, it is necessary to produce a 
considerable number of irregular-shaped parts 
for prototype models of planes, and as the parts 
are made on an experimental basis, manufactur- 
ing methods must be employed that would not be 
economical in high-production operations. 

For example, many experimental parts of 
irregular outline are customarily routed out of 
non-ferrous material having a square or rectan- 
gular cross-section. Later on, when the parts 
are placed in production, forgings are substi- 
tuted and the routing operation eliminated. For 
work of this classification the Douglas Aircraft 
Co., Inc., Santa Monica, Calif., has provided spe- 
cial equipment on a vertical-spindle milling ma- 
chine, producing a machine that is termed a 
*“‘Super-Duplicator.” 

As seen in the illustration, this equipment con- 
sists primarily of a head having a spindle in 
which a small-diameter side milling cutter is 
mounted. At one end of the head is an arm which 
carries a stylus that is guided by the operator 
over the changing contour of a wood pattern or 
some other replica of the part to be produced. 
As the stylus is moved up and down or sidewise, 





the work-piece is milled correspondingly, the 
movements of the stylus being imparted to the 
cutter-head through hydraulic controls. Work- 
pieces up to approximately 12 inches in length 
and 11 3/4 inches across corners can be accom- 
modated on this machine. 

Both the work and the pattern are mounted on 
an indexing head at one end and on a tailstock 
center at the opposite end. The two indexing 
heads are so connected that they can be indexed 
in synchronism, thus. insuring that the work- 
piece will always be held in the same plane as the 
pattern. The cutter-spindle is moved in any hori- 
zontal plane, sliding on ways of the cutter-head. 
Vertical movements of the work with respect to 
the cutter are accomplished by moving the ma- 
chine table. At the front of the table are seen 
the front and back of two finished work-pieces 
like the one being machined. 


* * * 


Aluminum production in 1951 is expected to 
rise to over 1,600,000,000 pounds—within 10 per 
cent of the peak year during World War II. 





“Super-Duplicator” used in the Douglas Aircraft plant for quickly 
machining complicated irregular-shaped parts that are required in 
small quantities for prototype models of planes 
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Defense Problems 


and Electrification 


Discussed at Machine Tool Forum 


TTENDED by 317 engineers and executives 
representing 129 companies in the machine 
tool industry, the fifteenth annual Machine Tool 
Electrification Forum held by the Westinghouse 
Electric Corporation in Pittsburgh, Pa., on April 
10 and 11 was one of the most successful in this 
series. In an inspired keynote address, Tell 
Berna, general manager of the National Machine 
Tool Builders’ Association, described the crip- 
pling effect on the defense program of the United 
States caused by obstacles to maximum produc- 
tion and expansion of the machine tool industry. 
Mr. Berna pointed out that the machine tool 
industry had declined after World War II, in 
1949, to a new low, the number of machine tools 
built that year being no larger than was pro- 
duced in the depression year of 1938. When the 
Korean War broke out, it was obvious that the 
industry would have to expand drastically to 
meet the needs of the defense program, and in 
order to do this, it was necessary it be given a 
blanket priority for materials—as was done 
early in World War II. 

No such action was taken. As to materials, 
the machine tool industry was put on a parity 
with makers of consumers’ goods, and had to 
depend upon a slowly increasing percentage of 
rated orders for any increase in its supply of 
materials. As a result, production has been prac- 
tically constant since last December, while the 
backlog has increased to twenty-two months. 
Never, during World War II, did the industry 
have a backlog of more than seven months. 

One of the incentives to expand, by adding 
machines and enlarging existing plant facilities, 
is a Certificate of Necessity. This authorizes the 
machine too] builder to recover the capital in- 
vested in these emergency facilities in a period 
of five years instead of the normal Treasury 
period, which ranges from fifteen to twenty-five 
years, and averages twenty-one years. Oddly 
enough, the issuance of such certificates to ma- 
chine tool builders has been extremely slow; one 
Certificate of Necessity applied for on Novem- 
ber 16 was not issued until April 5. More than 
that, these certificates permit the recovery of 
only 75 or 85 per cent of the money invested. 

A further obstacle to production expansion is 
money. The Government, thus far, has failed to 
advance 25 per cent cash with pool orders, as was 
done in the last war. Also, the machine tool 
builder cannot borrow against the pool contract 


because of a ruling of the Comptroller General 
of the United States, which makes that type of 
loan unacceptable to a commercial bank. 

The most serious hurdle of all, however, is 
price control. The maximum price that can be 
charged for a machine tool is the price at which 
it was “delivered” in the base period which ended 
on January 19, 1951. Since machines shipped in 
January may have been quoted on in late 1949 
or early 1950—based on price lists printed in 
1947 or 1948—we have a roll-back of from two 
to four years in machine tool prices—this in spite 
of obvious and substantial increases in costs. 


Factors in Selecting a Machine Tool Drive 


E. J. Rivoira, executive engineer of the Cin- 
cinnati Milling Machine Co., discussed considera- 
tions affecting the selection of a machine tool 
drive in a paper entitled “Factors Determining 
the Use of Hydraulic, Electrical, and Mechanical 
Drives.” Specific considerations—such as speed 
range, flexibility, cost, size, simplicity, mainten- 
ance problems, service facilities, etc.—that must 
be weighed in selecting any drive were described. 
It was pointed out that an urgent need exists for 
educating machine designers on the relative 
merits of various types of drives. 

In another paper presented at the first day’s 
session, entitled ‘Electrical Control for Hy- 
draulic Presses,” K. B. Rexford, electrical engi- 
neer with the Hydraulic Press Mfg. Co., Mount 
Gilead, Ohio, called attention to the considerable 
advance that has been made in the field of elec- 
trical control for hydraulic presses. Electrical 
circuit wiring diagrams were described, illus- 
trating the necessary addition of solenoids, re- 
lays, thermostat controls, selector switches, etc., 
to obtain the present-day requirements for con- 
stant- or adjustable-speed control over specified 
parts of the ram travel, sequencing or interlock- 
ing in operating multiple rams, sequencing or 
interlocking of position, pressure, and time, etc. 


Cushion Starting of Alternating-Current Motors 


Various means for “cushioning” the shock on 
electrical power lines by reducing the starting 
current of induction motors were described by 
H. L. Lindstrom, engineer in the Control Engi- 
neering Department of the Westinghouse Elec- 
tric Corporation, Buffalo, N. Y., in a paper en- 
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titled ‘“‘Cushion Starting of Alternating-Current 
Motors.” Starters for squirrel-cage motors were 
described, including auto-transformer, primary- 
resistance, primary-reactance, star-delta, part- 
winding, and electronic types, as well as the sec- 
ondary type for wound-rotor motors. 

Of the starter types discussed, the manual 
auto-transformer has the lowest initial cost. The 
part-winding starter, which is the lowest cost 
magnetic type, is useful where starting torques 
of the load are under 50 per cent of the full 
winding torque, or where increment starting is 
permissible. In cases where starting torques 
must be higher, and where currents are allowed 
to be higher, primary-resistance or auto-trans- 
former starters are needed. The wound-rotor 
type, while highest in cost, is best as regards 
torque produced per ampere of starting current. 

In a report from the National Machine Tool 
Builders’ Association’s Electrical Committee, 
J.J. Jaeger, Assistant Manager of Engineering, 
Pratt & Whitney Division Niles-Bement-Pond 
Co., stated that some conflict had been encoun- 
tered with Joint Industry Conference Standards. 
It will probably be necessary to publish two elec- 
trical standards, one applicable to general-pur- 
pose machinery, and the other to special or high- 
production machinery. 


New Electrical Developments Applicable 
to the Machine Tool Industry 


L. W. Herchenroeder, industry engineer of the 
Westinghouse Electric Corporation, in a paper 
entitled ““New Developments and Applications,” 
described the interesting features of three new 
electrical developments applicable to the machine 
tool industry. One—an improved adjustable-volt- 
age drive for planers—has permitted the revers- 
ing time (from 1200 R.P.M. in one direction to 
1200 R.P.M. in the opposite direction) to be re- 
duced to 1.35 seconds on a 35-H.P. machine. 
With constant-voltage drive, the reversing time 
on the same machine was 3 seconds, and with 
the old adjustable-voltage drive, 2 seconds. The 
number of short strokes per minute has been 
increased from 20 to 56 by the new drive. 

The second development referred to is an ex- 
perimental ignitron contactor control for large 
induction motors. Large conventional contactors, 
especially those subjected to frequent applica- 
tions of starting current, often cause trouble on 
duty cycles because of mechanical pounding. The 
third development is the use of direct-current 
dynamic and capacitor braking for reversing in- 
duction motors. 

Priorities and allocations for the machine tool 
industry were subjects considered by H. L. Tig- 
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ges, executive vice-president of Baker Brothers, 
Inc., and consultant to the Machinery Division 
of the National Production Authority. Mr. Tig- 
ges pointed out that the planning of the National 
Security Resources Board, in preparing the so- 
called “phantom orders,” has made possible the 
rapid placement of recent pool orders for ma- 
chine tools. Boring mills, turret lathes, gear- 
cutting machines, and presses are among the 
most critically needed machines at this time. 
Priorities can be obtained by sub-contractors for 
defense orders by applying to the procurement 
officer of the agency involved. 


Conservation of Manpower and Materials 


One of the most critical problems facing the 
machine tool industry is the conservation of 
manpower and materials. In a paper presented 
by M. S. Curtis, director of engineering for the 
Warner & Swasey Co., the steps taken by his com- 
pany to effect such conservation were outlined. 
For example, a survey showed that this company 
was using twelve grades of carbon steel in 763 
different sizes of bars and sheets, and six grades 
of alloy steel in 178 different sizes. By careful 
planning and re-design, 158 sizes of bars and 
sheets have been eliminated. 

Other material savings include the substitu- 
tion of plain bearings for anti-friction bearings; 
the use of bronze-faced steel or plain hardened 
steel bushings, thrust washers, shoes, and lead- 
screw nuts in place of those made from solid 
bronze; and the replacement of steel or bronze 
nameplates with those made from plastic. 

Measures that worked out well during World 
War II to conserve manpower include the draft 
deferment of skilled men; the hiring of women; 
the institution of training courses; and the 
breaking down of manufacturing operations into 
non-skilled components, thus conserving skilled 
manpower for necessary work. 

In a paper entitled “Wiring and Wire Group- 
ing on Large Machines,” William Stuebbe, chief 
electrician of the G. A. Gray Co., pointed out the 
complexity of wiring and electrical equipment 
necessary on modern machine tools. He ex- 
pressed the customer’s need for a “Group Lay- 
out’—an elementary diagram showing related 
devices located with respect to both their func- 
tion and actual physical position on the machine. 

W. H. Formhals, manager of alternating-cur- 
rent motor engineering, Westinghouse Electric 
Corporation, Buffalo, N. Y., read a paper entitled 
“Temperature Rating of Motors,” in which he 
described a practical method of determining 
the suitability of a motor for a duty-cycle 
application. 
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TOOL ENGINEERING 


Tools and Fixtures of Unusual Design, and Time- and 
Labor-Saving Methods that Have been Found Useful by 
Men Engaged in Tool Design and Shop Work 


Container that Simplifies Handling and 
Storage of Hand-Stamps 
By W. M. HALLIDAY, Birkdale, Southport, England 


The accompanying illustration shows an un- 
usual kind of container, specifically designed for 
holding sets of ordinary hand-stamps. This 
holder is strong and may be made to suit a range 
of sizes to provide for a complete set of numer- 
als, consisting of ten stamps, or a full set of 
alphabetical impressions made up of twenty-six 
stamps. Hand-tools of this kind are employed 
when the number of impressions to be stamped 
does not warrant the use of a machine. 

The body A of the container should be made 
from cast iron, for weight and 
stability, so the device will stand 
firmly on the bench when not in use. 
The base is cylindrical in shape, the 
lower end being enlarged in diam- 
eter as shown. In the upper portion 
of body A is machined a deep an- 
nular groove B, of ample width and 
depth to provide a sighting space 
that will enable the user to see at a 
glance whether all the stamps are 
in the container. 

The outside diameter of the base 
is determined by the number of 
stamps to be inserted in the con- 
tainer. A reamed hole through body 
A is located exactly on the center 
axis so as to be concentric with the 
outside diameter. This hole is coun- 
terbored at the top to form the 
recess C. 

The container illustrated was de- 
signed to carry ten square-shank 
numeral hand-stamps, and for this 
purpose ten equally spaced clearance 


holes D were machined in the upper vnular Grooe 
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to provide about 1/32 inch clearance between it 
and body A, over which it fits. The solid upper 
end of this cap is provided with a center boss, 
which is reamed the same as the body. Spindle H 
is a sliding fit in the reamed hole through the 
boss and the body. A square shoulder /, of nar- 
row width, is provided near one end of the spin- 
dle, as shown. 

The lower end of the spindle is threaded for 
two lock-nuts J, which are located in the hol- 
lowed-out portion of the base. Cap G is fitted 
so as to swivel freely on the spindle immediately 
above shoulder J. The length of the part of the 
spindle on which the cap turns should be ap- 
proximately 1/64 inch greater than the over-all 
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portion of the body. It can be seen Face # 


that these holes break through to 
the annular groove B. One steel 
stamp E is shown mounted in posi- 
tion, with the lower end resting on 
the face F of groove B. The en- 
graved working end of the stamp is 
uppermost. 

An aluminum cap G, is bored out 
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Convenient container for hand-stamps that facilitates 
selection of the required stamp for any particular job 
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length of the bossed portion of the cap. The end 
of the spindle above the cap is reduced in diam- 
eter and threaded for the knob K, which should 
be tightly screwed on. With the knob thus locked 
in place on the spindle, cap G should be free to 
revolve and also have a slight amount of end- 
wise movement, that is 1/64 inch. A light com- 
pression spring L in recess C, under shoulder J, 
is employed to hold the spindle and cap in the 
raised position, as illustrated. 

Ten equally spaced entry holes M are drilled 
through the upper end of the cap G on the same 
pitch circle as holes D in the body, and may be 
slightly larger in diameter than holes D. The 
upper end of the cap is beveled as shown at N. 
This surface is stamped with numbers from 0 
to 9, each number being located immediately ad- 
jacent to an entry hole in the cap, as seen in the 
plan view. 

In one side of the cap, a bayonet slot O is pro- 
vided for engagement with a hardened steel pin 
P, which is fastened to body A. In the case de- 
scribed, a pin 5/32 inch in diameter was em- 
ployed, and the width of the bayonet slot was 
made about 0.010 inch larger than the pin diam- 
eter. The sides of the slot should be well pol- 
ished, and the junction of the angular portion 
with the straight part should be smoothly 
blended to allow the pin to pass freely. 

Before using the container, the lock-nuts J 
should be adjusted so that the cap G will be held 
in the correct position relative to the steel stamps 
inserted in the body. This allows a clearance of 
approximately 1/8 inch between the top of the 
stamp and the inside of the cap. In this position, 
the pin P is at the bottom of the angular portion 
of the bayonet slot O, as illustrated, and the 
entry holes M in the end of cap G lie midway 
between the holes D in the body, as shown in the 
plan view. 

When light pressure is applied to knob K, the 
cap G rotates on the spindle due to the movement 
of pin P along the angular portion of the bayonet 
slot O. The length of this portion of the slot 
should be carefully determined previously to in- 
sure that the cap will be swiveled the correct 
amount when the pin has passed into the straight 
portion of the slot. When the latter position has 
been reached, the holes M will exactly coincide 
with holes D in the body and the steel stamps E 
will pass through the holes M in the cap, and may 
be lifted out at will. As soon as pressure is re- 
leased from knob K, spring L moves the spindle 
and cap upward, which, in turn, causes the cap 
to be rotated in the opposite direction by the 
movement of pin P in the bayonet slot, thus auto- 
matically closing the container. 

It will be noted that when the cap occupies its 
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upper position, as shown in the illustration, it 
is impossible for a stamp to fall out of the body 
because the bridge metal between holes M in the 
cap lies immediately above the stamps in holes 
D, thus effectively arresting any movement of 
the stamp beyond the 1/8 inch clearance pro- 
vided. : 

With this type of container, a set of stamps 
may be inserted and safely held in position, re- 
gardless of how the container is handled, pro- 
vided pressure is not directly applied to depress 
the cap. By glancing at the annular groove B in 
the body, the user will be able to discern whether 
all the stamps are in position or how many may 
be missing. All the stamps are exposed at each 
depression of the cap, thus enabling the operator 
to select the individual stamp required for his 
purpose. By engraving the chamfered rim N of 
cap G, insertion of the stamps into the proper 
holes in the body is facilitated. Since the device 
is all metal and has few working parts, a strong 
and effective container is provided. 

In cases where a larger number of stamps has 
to be carried in the container, as for example 
with a set of letter stamps, it will only be neces- 
sary to enlarge the diameter of body A and cap 
G sufficiently to provide for twenty-six holes. 
These holes may all be on the same pitch circle, 
or if desired, two rows of holes may be employed. 
Since clearance holes are provided in the body 
and the cap for the stamps, it is unimportant 
whether the stamps have square or cylindrical 
shanks. When mounted in this container, the 
working ends of the stamps are fully protected 
against damage from contact with other objects 
on the bench or shelf. 


Hexagonal Drill Jig for Producing 
Six Holes In a Pump Piston 


By ROBERT W. NEWTON, Tool Engineer 
International Business Machines Corporation 


Poughkeepsie, N. Y. 


The jig shown in the accompanying illustra- 
tion was designed to drill six small holes in the 
periphery of a pump piston. The location of the 
holes in relation to the bottom of the spherical 
seat in one end of the piston was required to be 
held to a close tolerance. As these parts were 
produced in relatively large quantities, the drill 
jig had to be designed to resist wear, so that 
“down time” for tool repairs and bushing re- 
placements would be kept to a minimum. 

This jig has a hexagonal body, the faces of 
which provide resting surfaces for drilling each 
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hole. One end of the body is turned down and 
threaded for a short length. A ring made of 
hardened and ground tool steel is pressed on the 
turned portion to provide a stop for a hardened 
and ground nut. The outside diameters of the 
ring and the nut are smaller than the distance 
across the flats of the hexagonal body so as not 
to project above the drilling surface. 

To keep the nut square with the center line, 
the end is made a slip fit for the turned end of 
the body adjacent to the threads. Into a hole 
in the center of the nut is driven a hardened and 
ground tool-steel locating button, the end of 
which has a spherical radius that is slightly 
smaller than the spherical seat in the work-piece. 
When the nut is advanced against the ring, the 
button provides a positive stop for the work. 

The threaded end of the body is counterbored 
to clear the head of the piston and the shoulder 
of the locating button. From the bottom of this 
counterbore, to a point well beyond the drill 
bushings, a hole is drilled to provide clearance 
for the shank of the work-piece. This hole is 
made large enough to provide good burr clear- 
ance when removing the work from the jig after 
it has been drilled. 

Six holes, into which the drill bushings are 
pressed, are located to suit the work-piece dimen- 
sion from the end of the locating plug and are 
accurately bored in the body. The bushings are 
made of hardened and ground high-speed steel 
to provide maximum wear resistance, and they 
are lapped to size, the ends being chamfered to 
help center the drills. The end of the body op- 
posite the threaded portion is bored to suit a 
hardened and ground tool-steel guide bushing, 
which is pressed into the bottom of this hole. 
The bore of this bushing is a slip fit on the shank 
diameter of the work-piece, and is chamfered to 
allow the work to enter it easily. 
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An end plate, smaller in diameter than the 
distance across the flats of the hexagonal body, 
is fastened to the right-hand end of the jig. A 
sliding plug, in which a hand screw fits, is pro- 
vided in the end plate to eject the work-pieces 
after they have been drilled. The head of the 
sliding plug abuts against the inside surface of 
the end plate. To prevent the plug from rotating 
when the screw is turned, a keyway is machined 
in the sliding plug and an adjustable set-screw 
is provided in a tapped hole in the side of the 
end plate. Three slots are machined in this end 
of the body to aid in the removal of chips from 
the jig. 

In operation, the ball seat of a work-piece is 
placed over the locating button in the nut, after 
which the nut and work-piece are inserted in the 
jig, the end of the work entering the guide bush- 
ing. The nut is turned until it rests tightly 
against the face of the hardened ring. Then the 
hand screw on the opposite end is turned until 
the work is clamped against the ball end of the 
locating button. After the six holes have been 
drilled, the nut is removed and the hand screw 
and sliding plug are moved forward to push the 
work-piece out of the guide bushing. After each 
piston has been drilled, the chips should be blown 
out of the jig before another piece is inserted. 


Milling Fixture Adjustable for Castings 
of Different Shapes and Sizes 


By ROBERT MAWSON, Shawomet, R. I. 


In a plant where the product is manufactured 
in limited quantities, it is often possible to design 
a special tool for several parts that have one 
common machining feature. This procedure re- 
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Hexagon-shaped drill jig for drilling six holes around the periphery of pump pistons 
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duces the tool cost and conserves space in the 
tool-crib where special machining equipment is 
stored. 

At the Norton Co., it was found that twenty- 
one different parts had a 0.250- to 0.255-inch 
slot milled through one end, where some of the 
parts had a 7/8-inch diameter reamed hole, and 
others an 0.865-inch reamed hole. At the oppo- 
site end of these irregular-shaped castings, some 
of the parts had a 3/4-inch reamed hole, others 
had a 1/4-inch reamed hole, and still others had 
no hole. The center distances between the holes 
in each part were not all the same. 

The fixture illustrated was designed for mill- 
ing the slot in these various castings, which were 
different in shape, as well as in their previously 
machined conditions. One of these castings is 
shown in the fixture by heavy dot-and-dash lines, 
this one having a 7/8-inch hole through the sec- 
tion to be slotted and a 1/4-inch hole at the oppo- 
site end. The fixture, of welded construction, 
has a hardened locating pin A, made to a slide 
fit in the 7/8-inch hole in the work. This pin can 
be replaced by another that fits an 0.865-inch 
hole in another casting. 

Directly below pin A is another pin B, made 
to suit the 1/4-inch hole in the casting. This, too, 
can be replaced by a pin that is a slide fit in a 
3/4-inch hole in another part. A rectangular col- 
lar G carries pin B and slides in a groove in the 
fixture, so that vertical adjustments can be made 
for differences in the center-to-center distance 
between the holes in various castings. 

A swinging strap C, fastened to one of the two 
extensions on the fixture, has a threaded rod D 
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in the center, which can be moved in or out with 
a knob to clamp or release the work. The rod D 
is aligned with an adjustable stud E, against 
which the work abuts when it is tightened in the 
fixture. In each of the extensions are two tapped 
holes F for socket-head screws which align the 
work relative to the vertical center line when 
milling slots in pieces that have no hole in the 
lower section. 

On the upper portion of the fixture is a projec- 
tion which is used with a locating block to set 
the milling cutter to the correct machining posi- 
tion. In operation, a milling cutter 0.250 inch 
wide is employed, and by using a 0.125-inch 
locating block against the vertical projecting 
surface of the fixture, the table is adjusted until 
the block contacts the side of the milling cutter. 
The fixture is then in the correct position for the 
milling operation. 

The proper pins A and B are now installed in 
the fixture to suit the work-piece to be milled. 
Pin B is then moved to the correct center dis- 
tance and tightened with a nut. If the piece does 
not have a hole in the lower section, it is located 
by socket-head screws in holes F’. When the sec- 
tion to be milled is long, these screws are placed 
in the two front holes, and when it is short, the 
screws are placed in the two rear holes. 

Stud E is adjusted until the work contacts the 
vertical wall of the fixture, after which the stud 
is tightened with a nut. If the piece has no offset 
section like the work illustrated, the stud may be 
removed. Strap C is then rotated into the closed 
position and rod D is tightened against the piece 
to hold it securely in place. 


Fixture with adjustable lo- 
cating pins of different 
sizes which permits mill- 
ing slots in castings of 
various shapes 











SS cen nese 








mm CD met ODO oe 


Se eer (iti CT 

















Light - weight magnesium- 

alloy gage used to check 

the wall thickness near 

the bottom of a cup-shaped 
casting 


To remove the milled work-piece, it is only 
necessary to screw rod D back a short distance 
and rotate the strap on its pivot pin to the open 
position, after which the piece is withdrawn 
from the locating pins and out of the fixture. 
This fixture accurately locates the twenty-one 
different parts for which it was designed, and 
holds them securely. Moreover, by replacing or 
adjusting the various pins, the fixture can be 
used to mill a large number of other shaped 
parts. 


Thickness Gage Shows Effective Use 
of Light Metals 


Tool designers specify steel and cast iron so 
often that other materials from which tools can 
be made are sometimes forgotten. The light 
metals—magnesium and aluminum—as well as 
plastics, plywoods, and hard woods, can often be 
incorporated in a design to advantage. The wall 
thickness gage shown in the illustration is an 
excellent example of how magnesium alloy was 
used to improve a tool design. 

The work-piece to be inspected is a cup-shaped 
half of a compressed air reservoir for a freight 
car air-brake and measures approximately 17 
inches in diameter by 18 inches deep.. To insure 
the maintenance of a minimum wall thickness, 
it is necessary to spot-check the cast reservoirs 
in the foundry. The original steel gage used to 
check the wall thickness near the bottom of the 
reservoir had to be so long that it was heavy and 
clumsy to handle. The new light-weight design 
shown makes a much more satisfactory and con- 
venient gage. 

The body of the gage is a Dowmetal T-section 
bent into the shape of a horseshoe. The pointer 
is a rectangular bar, also made from magnesium, 
and bent at the gaging end to match the gaging 
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end of the body. This pointer pivots about a 
magnesium pin that is fastened to the body at 
the short end of the horseshoe. The pivot pin is 
fitted with a spring that is fastened to another 
magnesium pin pressed into the pointer, and held 
in a hole in the T-section of the body. This spring 
provides constant tension at the gaging end so 
that the gage can generally beeused with one 
hand. 

A slotted machine-steel plate is riveted to the 
gaging end of the body. The gaging end of the 
pointer is also slotted. Through these slots are 
driven pins on which two Stellite rollers are 
a slip fit. The peripheries of the rollers are 
crowned to provide point contact with the work. 

Ground steel stock was used for the graduated 
plate to insure clear markings in spite of the 
hard, dirty usage the gage receives in the foun- 
dry. Steel rivets were employed to fasten this 
piece to the gage body, with magnesium washers 
provided between the rivet heads and the body. 
A long slot was machined in the graduated plate 
to allow the pointer to be spread so that it can 
pass over the flange at the top of the reservoir. 
A step-screw and a special long, hexagonal nut 
provide a hand grip for easy spreading of the 
pointer. Figures are stamped on both the top 
and under side of the graduated plate. 

The gage handle consists of a magnesium bar 
slotted to fit the T-shaped body and riveted to it. 
A hard-wood handle was slipped over this bar 
and fastened to it by means of a magnesium 
screw. This polished wooden handle provides a 
more pleasant grip than metal. R. W. N. 


* * * 


“Reduction of pay rates is an indispensable 
condition for the reduction of production costs.” 
That is the economic philosophy of Soviet Russia, 
as stated by Partinaya Zhizn, Communist organ, 
in its issue No. 11 of 1947. 
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Electromagnetic Clutching and 
Braking Units 


Although graphite is widely used in many 
forms as a lubricant to eliminate friction, it is 
now being used in a dry powder form to produce 
friction without wear in electromagnetic clutches 
and brakes recently brought out by the Eaton 
Mfg. Co., Cleveland, Ohio. This application of 
graphite is broadly covered in a patent recently 
issued to the company. 

The new electromagnetic clutches and brakes 
embodying this unique principle are said to be 
practically free from wear and drag; present no 
serious sealing problems; operate under simple 
remote controls; respond instantaneously to con- 
trol current; absorb torsional vibrations; accu- 
rately repeat functions in accordance with cur- 
rent control; require a negligible amount of in- 
put control current, compared with output 
power ; provide automatic simple control of out- 
put speed or torque; give straight-line torque 
characteristics without chatter ; and furnish con- 
stant or variable speed and torque output from 
constant or variable input speed. 

These clutch and brake units have wide appli- 
cations in the automotive, aircraft, machine tool, 
marine, and home appliance industries. Two 
basic types are available. Each has a magnet coil 
and complete magnetic circuit. One type main- 
tains a fixed air gap between the rotating mem- 
bers into which iron and graphite particles are 
drawn magnetically when the current is applied. 
The other type has a variable air gap and is simi- 
lar to a disk-plate clutch in which the iron and 
graphite particles are magnetically drawn be- 
tween the plates as they are magnetically closed, 
thereby renewing the “friction linings’ each 
time the current is applied. 

When the magnetic coil of the fixed air-gap 
type shown to the left in the accompanying illus- 





tration is excited, the powdered iron-graphite 
mixture is drawn into the space separating the 
drum and electromagnetic field, where it is liter- 
ally “frozen” between these surfaces. This pro- 
vides a lubricated load-transmitting bond, the 
strength of which depends upon the value of the 
exciting current applied to the magnetic coil. 

By varying the exciting current, any condition 
of slip from full lock-up to full release can be 
obtained. When the coil is de-energized, the 
magnetic and lubricating particles comprising 
the bond immediately collapse and the members 
rotate freely, no viscous drag or creep being in- 
duced by the mixture due to its lightness, which 
allows it to circulate freely in the air gap. This 
fixed air-gap type is preferred for constant slip- 
ping, modulating, or retarding applications. 

In the variable air-gap unit shown in the cen- 
tral view of the illustration, one or more clutch 
plates are clamped between the field member con- 
taining the coil and the shoe that completes the 
magnetic circuit. When the coil is excited, the 
shoe is drawn magnetically toward the field, thus 
squeezing the plate or plates between the field 
member and the shoe. As this occurs, particles 
of powdered iron and graphite are trapped on 
the friction surface, thereby automatically re- 
facing them each time the current is applied. 
The variable air-gap type is recommended where 
smooth clutching or braking engagement and 
action are required with maximum capacity in 
minimum space. The view at the right illustrates 
an application of the variable air-gap type to an 
automotive clutch. 


In 1949, a total of 6,253,602 cars, trucks, and 
buses, valued at over $8,000,000,000, rolled off 
American assembly lines—more than three times 
the output of all other countries combined. 
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(Left) Fixed air-gap type of electromagnetic clutch (Center) Variable air-gap type of elec- 
tromagnetic clutch (Right) Application of variable air-gap type unit to automotive clutch 
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Lester and Silver 
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Streamlining Our Selling Time 


O one, not even Einstein, has satisfactorily 

explained the riddle of time. Its passage 
from future to present, and on to past, baffles 
thought and conception. Moments vary in length 
to each one of us with our changing awareness 
of reality. Even time saved may be meaningless. 
Time spent wisely in work or recreation is every- 
thing. 

Successful machinery selling is based upon 
demonstrating how the prospect can spend time 
more wisely. Hence, who should be better able 
to spend his time judiciously than a sales engi- 
neer? Yet how many of us do it? 

During periods of pressure in military prepa- 
ration wise “time-spending”’ becomes extraordi- 
narily important. Around the clock we go to and 
come from the prospect. We analyse his problem 
and conditions. We gather and arrange facts. 
We complete our quotations, communicating 
with him and our home office. Perhaps we must 
fuss over complicated government regulations. 
Perhaps we must follow up reported trouble. 
What will help streamline the use of our time? 
Here are some suggestions: 

1. Go only where and when necessary. “Gosh, 
but I’m rushed,” one salesman just told me. “So 
many of my customers are asking me to call.” 
Contrary to normal sales practice, why not in 
certain cases, get the prospect to come to us? 

Make appointments in advance where possible 
with rigid exactness. 

Ask the prospect in advance to have all neces- 
sary facts readily available. 

Choose quickest routes of travel, “killing two 
birds with one stone” where you can. 

2. Get all the needed information at one time. 
Missing facts start a whole train of lost motions 
—worse than a missing spark plug in a car. 

Hasten a decision in the interest both of the 
prospect and of ourselves. Vacillation always 
consumes time. 


3. Streamline our approach and our sales 
arguments. Conserve the use of words. It’s an 
old saying that it takes some two years to learn 
to talk and often half a century to learn how 
much to talk and when to stop talking. 

4. Get our home office or headquarters keyed 
up to spending sales time wisely. Perhaps some 
of our catalogues illustrating variety and options 
should be temporarily replaced by streamline in- 
formation, quickly prepared and outlining only 
“best sellers.”” More frequent delivery schedules 
may be in order and the elimination of report 
forms not necessary in the present emergency. 
Make sure our advertising tells a story on those 
machines we most readily produce. 

5. Handle reported customer troubles with 
dispatch. Some are real, others exist largely in 
the customer’s mind—psychological dissatisfac- 
tion. Screen these by a ’phone call, giving a 
pointer here and there that will help customers 
to solve simpler kinds of trouble for themselves. 

6. Above all, explain to the prospect not only 
the conditions in our own plant, but those in the 
machine-building industry generally. Leave him 
as happy as possible, because the time will surely 
come when we will wait at his doorstep. 

7. The ignorance about machine tools and 
similar equipment of government representa- 
tives and officials is appalling. Circulate liter- 
ature issued by the National Machine Tool Build- 
ers’ Association. Tell the story to everyone— 
especially those in high places. 

Efficiency in selling when a seller’s market 
exists is difficult to those who are used to selling 
in a buyer’s market. Every machine equipment 
salesman ordinarily performs marginal func- 
tions in his effort to get the order. But now is 
the time to cut loose—reduce these to a mini- 
mum. That’s why, under present conditions, we 
must have a new conception of streamlining our 
selling time. 
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LATEST DEVELOPMENTS IN 








Newark Large-Capacity Gear-Cutting Machine with 
Electric Push-Button Control 


Outstanding structural and op- 
erating features have been incor- 
porated in a machine recently 
built by Newark Gear, Inc., New- 


ark, N. J., for rapid, accurate cut- 
ting of large external and internal 
spur gears. This machine, as 
shown in Figs.1 and 2, is equipped 





either for fully automatic opera- 
tion or for semi-automatic or 
manual control, as indicated by 
the panel of the push-button sta- 
tion shown in Fig. 3. The cutter- 
slide operation chart on the panel 
is practically self-explanatory. By 
referring to this chart, the con- 


trol knobs can be easily set for 
fully automatic, or for any desired 
degree of semi-automatic or man- 
ual operation. 

Spur gears of any size up to 92 
inches in diameter, with a face 
width of 32 1/2 inches, and weigh- 
ing up to 20,000 pounds, can be 


Fig. 1. Newark spur-gear cutting machine of large capacity with electric push-button control, 
designed for manual or fully automatic operation 
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handled on the machine illustrated. 
This new model machine can be 
easily built to handle larger gears, 
of any diameter likely to be re- 
quired, by providing a longer bed 
and making a few changes in 
other parts. 

The starting, jogging, and stop- 
ping of the main-drive motor, 
mounted at the extreme left end 
of the machine base, is controlled 
by the three push-buttons at the 
lower left-hand corner of the con- 
trol station panel. The cutter- 
spindle is driven by the main- 
drive motor through a multiple 
V-belt, solenoid-operated clutch, 
pick-off change-gears, bevel gears, 
and a vertical splined shaft. The 
cutter-spindle shaft has a heavy 
balance wheel which provides the 
smooth, chatterless cutting action 
required for the production of 
quiet-operating gears. The change- 
gears are enclosed by a hinged 
guard. Ten cutter-spindle speeds 
ranging from 14 to 90 R.P.M. are 
provided by pick-off gears. 

The main motor also drives the 
power feed for the vertical slide 
on which the cutter-spindle is 
mounted. This drive is through 
pick-off gears located at the right 
of the pick-off gears for the cut- 
ter-spindle drive. The change- 
gears for the vertical slide provide 
nineteen fast feeds ranging from 
1.69 to 16.9 inches per minute, and 
nineteen slow feeds ranging from 
0.155 to 1.55 inches per minute. 
Either the fast or slow feed range 
can be selected by changing the 
position of a lever at the front of 
the feed-gear housing. The drive 
from the pick-off gears to the ver- 
tical slide feed-screw is through 
bevel gears. 

Structural and operating fea- 
tures of the work-head and table 
developed to insure strength and 
accuracy also provide for easy, 
rapid handling. The work sup- 
porting table is 42 inches in diam- 
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eter, and is mounted on two large 
pre-loaded Timken roller bearings 
in the work-head. A heavy flat 
Micarta thrust ring, of approxi- 
mately the same outside diameter 
as the work-table, provides addi- 
tional support completely around 
the table near its periphery. Six 
radial T-slots and a removable 
vertical spindle with clamping nut 
facilitate locating and clamping 
the gear blank to the table. 





Power traverse of the work- 
head on the machine bed and in- 
dexing of the work-table are pro- 
vided by the 1-H.P. 1800-R.P.M. 
motor mounted near the lower 
right-hand corner of the end of 
the machine base shown in Fig. 2. 
The power traverse of the work- 
head along the bed is accomplished 
by means of a nut and feed-screw. 
The feed-screw is located between 
the main bearing ways which sup- 


a 
me 





ii cans man i— a 


~ eee * 





HEFILT 


mowoest 


Fig. 2. End view of machine seen in Fig. 1 showing set-up for cutting a 
150-tooth, 3 diametral pitch spur gear with a diameter of 50.667 inches 
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described here, use Inquiry Card on page 231. 
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port the work - head. 
The motor drive to the 
feed-screw is engaged 
and disengaged by a so- 
lenoid-operated clutch 
which is electrically 
controlled from the 
push-button control 
station. 

Hand-feeding of the 
work-table is easily ac- 
complished by means of 
the handwheel shown 
near the center of the 
machine base in Fig. 1 
and in the close-up 
view Fig. 5. To engage 
the hand-feed, the knob 
shown at the left of the 
handwheel is simply 
pulled out. This opens 
a safety switch which 
prevents engagement 
of the power feed and 
connects the hand-feed 
screw. The handwheel 
can then be used to set 
the work- table accu- 
rately for depth of cut. 
The vernier gage shown 
just above the knob 
that engages the hand 
feed facilitates setting 
the table for the cor- 
rect depth of cut. A crank for 
hand-feed of the vertical cutter- 
slide is also provided. 

The buttons at the lower right- 
hand corner of the control station 
panel serve to start and stop the 
1/4-H.P. vertical coolant - pump 
motor located at the left-hand 
front corner of the machine base. 





Fig. 4. Close-up view of work-table indexing mechanism 
housing with cover removed to show pick-off change- 
gears of machine illustrated in Figs. 1 and 2 
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Fig. 3. Close-up view of electric push-button control 
station of new Newark spur-gear cutting machine 


The button above the coolant-mo- 
tor starting button is for starting 
the 1-H.P. 1800-R.P.M. motor that 
drives the work-table indexing 
mechanism and provides the 
power for the traverse or feeding 
movement of the work-head on the 
ways of the machine bed. 

The work-table indexing mech- 


To obtain additional information on equipment 
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anism is driven through 
a solenoid-operated 
clutch by the motor 
shown at the end of the 
machine base in Fig. 2. 
The clutch and motor 
are controlled from the 
push-button station. 
The indexing mechan- 
ism for automatic or 
manual indexing of the 
work and holding it 
securely in its correct 
stationary position 
while the tooth space is 
being cut can be set for 
any desired number of 
teeth. By setting the 
selector pin in one of 
the holes marked 1, 2, 
4, or 8 under the desig- 
nation “Turns,” Fig. 4, 
to obtain the required 
number of turns of the 
indexing drum, and 
using the correct com- 
bination of pick-off 
gears shown at the left 
or at the front of the 
indexing mechanism, a 
spur gear having any 
desired number of teeth 
can be cut by a com- 
pletely automatic cycle. 
The cycle consists of feeding the 
vertical slide for cutting a tooth 
space and returning the slide to 
the starting position, where it 
dwells while the table is indexed 
into position for cutting the next 
tooth space. This cycle continues 
automatically until all teeth in the 
gear have been cut. 





Fig. 5. Simple method of adjusting special two-piece 
worm in mesh with worm-wheel to eliminate backlash in 
indexing drive to table of gear-cutting machine 
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The drive from the indexing 
mechanism to the work-table is by 
means of the large splined shaft 
that passes through the worm 
housing on the front side of the 
work-head (Fig. 5). This shaft 
drives the special two-piece in- 
creased tooth-contact worm which 
is in mesh with the large worm- 
wheel secured to the work-table. 
By means of a spanner wrench, 
applied as shown in the illustra- 
tion, the split worm can be easily 
adjusted so that all backlash be- 
tween the worm and worm-wheel 
is eliminated and the meshing 
pressure is adjusted to obtain 
maximum accuracy and smooth 
operation. 


The vertical slide bar with cams 
and latches for operating the relay 
switches in proper sequence for 
the automatic cycle is located just 
at the left of the cutter-spindle 
slide, and is operated by the ver- 
tical movement of the slide. Safety 
switches are provided at various 
points to protect both operator 
and machine. 

By the use of an internal] at- 
tachment, the new gear-cutter can 
be easily adapted for cutting in- 
ternal spur gears up to 110 inches 
in diameter, the capacity depend- 
ing on the pitch and design of the 
gears. An end-milling attachment 
for cutting extra heavy pitch spur 
gears can also be furnished. _.. 55 


Automatic Wet Abrasive Cutting Machine 
with “Sequence Timing” 


The Campbell Machine Divi- 
sion, American Chain & Cable Co., 
Inc., Bridgeport, Conn., has an- 
nounced a new completely auto- 
matic Model 270 wet abrasive cut- 
ting machine. This machine cuts 
solid annealed or unannealed steel 
bars up to 2 inches in diameter 
and tubing up to 3 1/2 inches in 
diameter. Because it is “sequence 
timed,” no adjustment of the time 
cycle is required, regardless of the 
size of stock being cut or the 
length of feed within the 12-inch 
feeding range of the machine. All 
operations, including stock feed- 
ing, clamping, wheel feeding, ad- 
justing for wheel wear, and eject- 
ing of cut pieces, are performed 


' 
3 


automatically on this new machine. 

While the abrasive wheel is cut- 
ting through the work, the feed 
carriage returns to the starting 
position, and at the completion of 
the cut, the abrasive wheel rises 
to the “up” position. The bar 
clamp then closes, holding the 
work in the feed carriage, after 
which the work clamp under the 
wheel releases the bar. The feed 
carriage next moves to the right 
against a stop, the work clamp at 
the wheel grips the stock, and the 
bar clamp on the feed carriage is 
released. The abrasive wheel then 
starts downward for the cut, and 
the complete cutting-off cycle is 
repeated. ssiikoisecetuecetaaaua 





Campbell fully automatic wet abrasive cutting machine 


To obtain additional information on equipment 
described here, use Inquiry Card on page 231. 








Six-spindle automatic drilling and 
tapping machine announced by the 
Burg Tool Mfg. Co. 


“Burgmaster” Six-Spindle 
Automatic Drilling and 
Tapping Machine 


A precision automatic drilling 
and tapping machine designed for 
economical, high-speed production 
of accurate parts has been an- 
nounced by the Burg Tool Mfg. 
Co., Los Angeles, Calif. - This ma- 
chine was developed to combine 
the time saving features of the 
turret lathe with the simplicity 
and universal adaptability of a 
drill press. It has six automatic- 
ally indexed drilling and tapping 
spindles and is designated the 
No. 2 Model A “Burgmaster.” 

The machine is designed for 
automatic indexing from one spin- 
dle to another and has a wide 
range of spindle speeds, which are 
pre-selected for each spindle. Fea- 
tures of the machine include close 
tolerances on drilling depths; 
drilling capacities up to 3/4 inch 
in steel; heavy-duty tapping head; 
8-inch spindle stroke; extra heavy 
one-piece column; 17- by 33-inch 
table work surface; 11 1/4-inch 
throat depth; spindles mounted on 
tapered adjustable roller bear- 
ings; totally enclosed gear-box 
with gears running in oil; and a 
sensitive but powerful feed mech- 
SI piidiisecsstokensscnccthaiaiadathenataciona 57 
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Special machine for drilling, tapping, facing, and reaming 
cylinder blocks, built by The Cross Company 
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Cross Special Cylinder 
Block Machine 


One hundred cylinder blocks 
can be drilled, tapped, spot-faced, 
and reamed per hour on a new 
machine built by The Cross Com- 
pany, Detroit, Mich. The machine 
is made up of thirteen stations 
with provision for automatically 
moving the work from station to 
station so that only one unskilled 
operator is required. 

The operations include drilling, 
chamfering, and tapping holes in 
the top and bottom surfaces of the 
cylinder blocks; chamfering the 
cylinder bores at the top and bot- 
tom; drilling oil-holes from crank 
bearings to oil gallery; drilling, 
rough-boring, semi-finish-boring, 
and spot-facing distributor shaft 
hole; and drilling, chamfering, 
and reaming “dipstick” hole. 

Unique features incorporated in 
this machine include a cleaning 
unit at Station 11, which vibrates 
while it rotates the cylinder block 
360 degrees to remove all chips 
from the holes before inspection 
and tapping; at Station 12 an 
automatic inspection unit stops 
the machine if the holes are not 
drilled to the proper depth for 
tapping; a special coolant system 
is used to flush the taps; and a 
built-in oscillating type chip con- 
veyor removes all chips. The ways 
are hardened and ground, and the 
standard Cross units facilitate 
maintenance, reduce “down” time, 
and provide flexibility for part 
design changes. iB 


“Rotoblast” Drum- 
Cleaning Machines 


Two “Rotoblast” drum-cleaning 
machines, known as Models ES- 
400 and ES-382, designed to sim- 
plify and speed up the removal of 
dirt, rust, paint, and other foreign 
materials from 30- and 55-gallon 
returnable steel drums and lids be- 
fore re-use, are announced by the 
Pangborn Corporation, Hagers- 
town, Md. Metal abrasive, hurled 
against both the interior and ex- 
terior surfaces of the drum by 
centrifugal force, quickly scours 
the metal, leaving no chemicals or 
alkalies to wash off and providing 
a clean bonding surface for re- 
painting. 


“‘Rotoblast’’ drum-cleaning machine 
announced by Pangborn Corporation 


To obtain additional information on equipment 
described here, use Inquiry Card on page 231. 
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Drums are automatically han- 
dled during the cleaning opera- 
tion, only one man being required 
to load and unload the barrels. The 
Model ES-400 is designed to clean 


1000 to 1100 drums and drum 
heads per day, or 125 to 140 per 
hour, while the Model ES-382 
shown in the illustration will clean 
320 to 560 per day. 59 


New Model “Ceco-Drop” Hammer 


The Chambersburg Engineer- 
ing Co., Chambersburg, Pa., has 
placed on the market a new Model 
C “Ceco-Drop” hammer, designed 
especially for the production of 
cutlery, hollowware, jewelry, sil- 
verware, etc. This piston-lift grav. 
ity drop-hammer is designed for 
accurate, fast production of work 
requiring short snappy strokes. 
As work of this kind often neces- 
sitates wiping or polishing the top 
die after a certain number of 
strokes, a safety rest is provided, 
which can be easily swung into 
place under the ram to permit this 
operation to be performed safely. 

The ram of the machine is lifted 
by a piston operating 
in a cylinder, and falls 
by gravity. The piston- 
rod is held by a special 
clamp when not in op- 
eration. Release of the 
clamp is effected by de- 
pression of the foot- 
treadle, which actuates 
an air valve, permit- 
ting the rod to ride 
freely up and down. 

The V type solid frames 
are designed to give 
extra strength and 
greater working space. 
Guides are integral 
with the frames and 
are hardened to insure 
long wear. The guides, 
cylinder, and valves are 
lubricated automat- 
ically by a motor- 
driven lubricator. ‘“Fab- 
reeka” pads are used 
between frames and 
yoke to cushion vital 
mechanisms. A safety 
cylinder cover keeps a 
protective cushion of 
live air above the pis- 
ton. The piston-rod is 
of heat-treated alloy 
steel, and is seated in 5 
the ram with a bronze 
bushing. 
The stroke is con- 


Improved ‘‘Ceco-Drop”’ 

hammer placed on_ the 

market by the Chambers- 
burg Engineering Co. 


trolled by quick positioning dogs, 
mounted on a pivoted rocker con- 
nected to the operating valve. A 
shock absorber attached to the 
rocker neutralizes shock and vi- 
bration. When it is desired to 
change from long- to short-stroke 
operation, the short-stroke control 
is attached. This consists of a 
special air-operated dog, con- 
trolled by a push-button on the 
treadle. Pressure on the button 
changes the kind of stroke. On 
release of the button, the machine 
reverts to standard stroke opera- 
tion. The weight of the anvil is 
twenty times greater than the 
weight of the ram. The machine 
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can also be made with an anvil 
that weighs only fifteen times as 
much as the ram. 60 


Tyler Band Saws 


Three 15-inch band saws incor- 
porating several new design and 
operating features have been an- 
nounced by the Tyler Mfg. Co., 
Inc., Inglewood, Calif. These ma- 
chines have speed ranges of from 
80 to 5000 feet per minute, any 
speed within this range being 
easily obtained by simply turning 
a hand crank. An indicator located 
at eye level enables the operator 
to maintain a uniform blade speed 
at all times. 

The blade tracking arrangement 
utilizes a large yoke which has a 
pivot point at the crown of the 
upper band wheel. This serves to 
hold the crown in accurate align- 
ment with the bottom wheel at all 
times. Guides of hard cast bronze 
provide rigid align- 
ment for blades of the 
flat type. The guide 
pins are adjustable 
front and back, as well 
as sidewise. 

The entire upper 
band-wheel assembly is 
mounted on a rigid 
steel tube and has a 
vertical adjustment of 
4 inches which provides 
for an 8-inch blade 
take-up. The band saw 
is mounted on a cast 
base designed for max- 
imum strength and rig- 
idity. The 16 1/2- by 
17-inch table is of pre- 
cision ground cast iron. 
It is of box construc- 
tion and can be tilted 
45 degrees to the right 
and 5 degrees to the 
left. “Spyral’ guides 
permit quick and easy 
change-over for the 
use of either Tyler 
“Spyral” blades or 
conventional type flat 
blades. The “Spyral” 
blade can be used for 
special cuts in most 
metals, sponge rubber, 
pipe and tubing, balsa 
wood, plastic, and sim- 
ilar materials, and in 
many cases it elimin- 
ates the necessity for 
performing additional 
notching or filing oper- 
WIN nieces 
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Oerlikon Production Jig Borers 


The Cosa Corporation, New 
York City, representative of the 
Oerlikon Machine .Tool Works, 
Zurich, Switzerland, is introducing 
in this country two Oerlikon pro- 
duction jig borers designated 
Types R-2 and R-3. These ma- 
chines are designed for precision 
and production boring, drilling, 
reaming, tapping, screw cutting, 
facing, and turning without the 
use of jigs. The boring head cross- 
rail and smaller column of these 
machines can be locked rigidly in 
any position. This makes it pos- 
sible to locate holes with center 
distances accurate to a tolerance 
of 0.0004 to 0.0008 inch by the 
coordinate method, using gage- 
blocks or pins, and to drill holes 
as small os 0.040 inch in diameter. 

These machines are ruggedly 
constructed to allow full use of 
the power furnished by the mo- 
tors, in conjunction with a wide 
range of speeds and feeds. Both 
models have eighteen spindle 
speeds and twelve feeds. The R-2 
has speeds from 38 to 1900 R.P.M. 
and feeds from 0.0012 to 0.031 
inch per revolution. The R-3 has 


speeds from 30 to 1500 R.P.M. and 
feeds from 0.0012 to 0.0472 inch 
per revolution. The boring head 
of the Model R-2 machine has a 
6-H.P. motor and that of the 
Model R-3 a 7 1/2-H.P. motor. 
The Model R-2 machine has a 
clearance between columns of 58 
5/8 inches; maximum distance 
between spindle and work-table of 
27 9/16 inches; distance between 
spindle and baseplate of 48 inches; 
horizontal travel of boring head 
on cross-rail of 25 19/32 inches; 
work-table travel of 39 3/8 inches; 





capacity for drilling holes 1 3/4 
inches in diameter in steel and 
2 3/16 inches in diameter in cast 
iron. 

The Model R-3 machine has a 
clearance between columns of 65 
3/4 inches; maximum distance be- 
tween spindle and work-table of 
39 3/8 inches; distance between 
spindle and baseplate of 59 5/8 
inches; horizontal travel of boring 
head on cross-rail of 28 3/8 inches; 
work-table travel of 47 1/4 inches; 
and capacity for drilling holes 
2 11/64 inches in diameter in 
steel and 2 3/4 inches in diameter 
in cast iron. selstitect iain, 


Dayton Rogers Improved Flat-Edge Shell 
Trimming Machine 


The Dayton Rogers Mfg. Co., 
Minneapolis, Minn., has announced 
a new machine designed for eco- 
nomical flat- edge trimming of 
square, rectangular, and irregu- 
lar-shaped drawn shells with small 
corner radii. This Model 2-A ma- 
chine can also be employed for 
forming, offsetting, beveling, bead- 
ing, serrating, stenciling, and 
similar operations. 














Oerlikon production jig boring machine introduced 


The machine will handle drawn 
shells of practically any depth, 
made of sheet alloy stock of any 
thickness up to and including 13 
gage. A standard 3-H.P., 1750- 
R.P.M. motor is provided. The 
pneumatic equipment requires 
shop air pressures varying from 
20 to 80 pounds per square inch. 
The machine weighs about 3000 
Ee ee 





Improved shell trimming machine placed on the 











— 


market by the Dayton Rogers Mfg. Co. 


in.this.country..by..Cosa.Corporation 
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Thompson “Truforming” Machine for Finishing 
“Pine-Tree” Contours on Jet-Engine Blades 


Both sides of the “pine-tree” 
profiles on turbine buckets or 
blades for jet aircraft engines can 
be ground automatically in one 
operation on the new “Truform- 
ing’ machine developed by the 
Thompson Grinder Co., Spring- 
field, Ohio. This machine is 
equipped with two wheels which 
operate simultaneously and are 
dressed by a single crusher roll, 
assuring accurate symmetrical 
grinding of both sides of the 
“‘pine-tree”’ sections in one setting 
of the work. 

A typical turbine bucket of 
“pine-tree” design is approxi- 
mately 2 inches long and requires 
the removal of 0.150 inch of stock 
per side to obtain the correct 
finished size. When shape and size 
variations of the blank bucket or 
blade contour are not excessive, 
the part can be held in an adjust- 
able matrix holding block. The 
hood doors of the machine, work- 
clamps, coolant flow, and grinding 
cycle are actuated automatically 
in proper sequence under the con- 
trol of the centralized control 
panel at the side of the machine. 

Maximum production rates and 
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low operating costs were the 
prime objectives in designing the 
new machine. Buckets of the size 
mentioned can be produced at the 
rate of thirty per hour. In this 
production rate, allowance is made 
for the “down” time required for 
dressing and_ regrinding the 
crusher roll, initial machine warm- 
up period, and wheel and diamond 
changing. The actual floor-to-floor 
time for grinding one bucket is 
110 seconds. 

While the double-wheel “Tru- 
forming” machine is automatic in 
operation, its simple controls and 
adjustments allow for consider- 
able flexibility in the choice of 
production methods. Two methods 
of production can be used. In the 
first, the bucket is ground down 
from rough to finish size in two 
operations. 

When this method is used, four 
seconds is required for loading the 
work, eighty-four seconds for 
grinding down to within 0.005 
inch of the finishing size, and two 
seconds for unloading the work, 
making a total of ninety seconds 
floor-to-floor time per block for 
the first operation. For the second 


operation, four seconds is required 
for loading, thirty-nine seconds 
for grinding to size, and two sec- 
onds for unloading, making a total 
of forty-five seconds. 

In the second method, grinding 
from rough to finish size is com- 
pleted in one setting of the ma- 
chine. For this method, four sec- 
onds is required for loading the 
work, 104 seconds for the machin- 
ing cycle, which removes approxi- 
mately 0.150 inch of stock, and 
two seconds for unloading, mak- 
ing a total of 110 seconds. 

The machine has a maximum 
capacity for grinding surfaces 3 
inches long by 1 inch wide, using 
grinding wheels 14 inches in 
diameter with a l-inch face and 
a 5-inch diameter spindle hole. 
The grinding wheel runs at a 
speed of 1800 R.P.M.; the vertical 
work speed range is 3 to 84 inches 
per minute; the in-feed per re- 
versal of the work ram is 0.0004 
to 0.010 inch; and the hand in- 
feed has 0.001-inch graduations 
with micro stop to 0.0002 inch. 

Seven motors are used on this 
machine, two of 5 H.P., 1800 
R.P.M. being provided for the 
wheel-head. The weight of the 
machine, including the motors, is 
22,000 pounds. wekonscasamesa 64 
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Automatic double-wheel machine developed for profile grinding operations on jet turbine 
buckets and blades, developed by Thompson Grinder Co. 


To obtain additional information on equipment 
described here, use Inquiry Card on page 231. 
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DoAll band sawing macnine with new angle saw guides 


Angle Saw Guide Blocks Increase Throat Capacity 
of DoAlIl Band Sawing Machines 


The DoAll Company, Des Plaines, 
Ill., has announced the develop- 
ment of angle saw guides that 
make it possible to cut off work of 
any length on DoAll band sawing 
machines covering a range of nor- 


mal throat capacities from 16 to 
60 inches. The angle guide blocks 
add to the versatility of the ver- 
tical band saw by eliminating the 
work length limitation imposed by 
the normal throat capacity. For 
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example, a 36-inch throat machine 
with standard guides can cut off 
stock only 36 inches long. How- 
ever, with 30-degree angle guides, 
there is no limit to the length of 
extrusions or bar stock in sizes 
up to 15 1/4 inches in diameter 
that can be cut off square or at 
any desired angle. 

The smallest, or 16-inch throat, 
machine will cut off stock up to 
6 1/2 inches in diameter, while 
the largest, or 60-inch throat, 
machine will handle stock up to 
26 1/4 inches in diameter or 
26 1/4 inches wide. 

For DoAll utility models and 
the standard contour machines 
with tool speeds of 50 to 1500 feet 
per minute, there are 30-degree 
angle insert type guide blocks and 
for the Zephyr high speed band 
saws a 30-degree insert type and 


. 45-degree angle roller type guide 


blocks are available. The hydraul- 
ically operated DoAll Contour- 
matic machine used for all types 
of band machining with speeds 
ranging from 40 to 10,000 feet 
per minute, can be provided with 
three types of angle guides, 
namely, 30-degree insert type for 
blades up to 1/2 inch wide; 35- 
degree roller type for high-speed 
operation with blades up to 1 inch 
wide; and 45-degree insert type 
for use with 5/8-, 3/4-, or 1-inch 
es. J... 65 


Welding Gantry for 
Submerged Melt Welding 


A new type of movable gantry 
for automatic submerged welding 
has been announced by the Reed 
Engineering Co., Carthage, Mo. 
Maximum flexibility is provided 
for this equipment by installing 
the welding generator or trans- 
former and flux recovery unit 
within the gantry column, leaving 
only the initial electrical power 
supply to be brought into the fix- 
ture through drag cables or trolley 
bars. 

The gantry moves on a standard 
gage railroad track through a 
variable-speed range of 5 to 320 
inches per minute. The welding 
boom, which is designed to sup- 
port any standard automatic weld- 
ing head, has power vertical ad- 
justment to accommodate work up 


Welding gantry developed for sub- 

merged melt welding of large 

cylindrical tanks, brought out by 
the Reed Engineering Co. 


To obtain additional information on equipment 
described here, use Inquiry Card on page 231. 
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to 12 feet in diameter. The boom 
is retracted through a variable- 
speed power source to permit 
welding 10-foot seams at right 
angles to the gantry track. 

Dual controls are provided so 
that all movements can be actuated 
either from the end of the weld- 
ing boom or from the base of the 
gantry. Variable-speed turning 
rolls are available for handling 
work up to 100 feet in length. _ 66 


Multiple-Head Surface 
Grinder for Finishing 
Connecting-Rods and Caps 


The Mattison Machine Works, 
Rockford, Ill., has just completed 
a five-head rotary automatic sur- 
face grinder for finishing the 
sides of connecting-rods and caps. 
This machine is designed to hold 
the work-pieces in automatic 
clamping fixtures, as shown in the 
accompanying illustration. 

One revolution of the table of 
this machine under the grinding 
heads serves to finish one side of 
each of the two parts, which are 
then turned over and placed in the 
next fixture station for grinding 
the other sides. 





Rotary automatic surface grinder built by Mattison Machine Works 


Automatic sizers are constantly 
in operation, checking the work 
and keeping all of the pieces with- 
in the specified tolerances without 
the operator’s attention. | 


Bliss High-Speed Perforating Press 


A 150-ton high-speed perforat- 
ing press designed to punch slots 
or holes either in straight even 
rows or with alternating rows 
staggered, has been developed by 
the E. W. Bliss Co., Canton, Ohio. 
This press is built to operate at 
a speed range of from 100 to 200 
strokes per minute with a vari- 
able-speed drive, and can handle 
sheets up to 54 inches in width. 

The stagger punching is ac- 
complished by feeding the sheet 
straight through the press and 
moving the punch and die from 
side to side. The amount of stag- 
ger is adjustable. A counter at- 
tachment can be set to stop the 
press automatically after a pre- 
determined number of rows has 
been punched. This is useful 
where blank spacings are re- 
quired. An automatic safety de- 
vice stops the feed before the end 
of the sheet reaches the punching 
line, leaving any desired margin 
between the last row of holes and 
the edge of the sheet. 


Bliss high-speed perforating press 
with provision for staggering alter- 
nating rows of perforations 


The precision feeding mechan- 
ism consists of entry and exit rolls 
of hardened alloy steel, driven by 
a crank which is adjustable for 


different feed increments. The 
stroke of the slide can be adjusted 
for various stock thicknesses. 

A releasing mechanism, pro- 
vided for the upper gripping rolls, 
releases both rolls simultaneously. 
For easy installation of die sets 
from the front or back of the 
press, the feed-rolls can be slid 
onto a bracket extending to the 
side of the press. Dies can also be 
inserted through uprights. ____.68 





To obtain additional information on equipment 
described here; use Inquiry Card on page 231. 
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New Low-Cost Precision 
Boring Machine 


A horizontal hydraulic bering 
machine designed to meet work 
tolerance requirements of plus or 
minus 0.0003 inch and “aircraft 
finish” specifications, has been 
brought out by Hydro-Borer Co., 
Inglewood, Calif. These “Hydro- 
Borer” machines are made in two 
models with a boring range of 5/8 
inch to 6 1/2 inches diameter. 

The work is held stationary, 
only the boring tool being re- 
volved. The surface on which the 
work - fixtures are mounted is 
hand-scraped square to within 
0.0003 inch and at 90 degrees to 
the spindle. The work-holding fix- 
tures can be mounted on the face 
of the hydraulic borer and preci- 
sion-finished on the machine it- 
self. 

The feed mechanism consists of 
a threaded piston that rotates in 
a cylinder of oil. The 1/2-H.P. 
motor. with V-belt drive to mul- 





“‘Hydro-Borer’’ designed ‘to meet tolerances of plus or minus 0.0003 inch 
and “aircraft finish’’ requirements 


tiple pulleys provides shaft speeds 
of 460, 900, and 1400 R.P.M. The 
Model A machine is 39 by 27 by 
32 inches in size, and weighs 
approximately 300 pounds. The 
Model C is 39 by 27 by 14 inches, 
and weighs approximately 200 
OI insisintsnathcomecdnaeiaxee ee 


Special Transfer Type Machine for Drilling 
V-Eight Cylinder Blocks 


A special seven-station transfer 
type machine equipped to perform 
eighty-three drilling operations on 
the ends and angular surfaces of 
V-eight automotive engine cylin- 


der blocks at a production rate of 
fifty-two blocks per hour was com- 
pleted recently by the Barnes Drill 
Co., Rockford, IIl. 

This machine can be operated 


by one man at the central control 
station. It is so arranged that 
production can be continued while 
any of the individual units remains 
idle. Also, it is possible to operate 
the machine with work delivered 
to one of the stations for a single 
operation. This arrangement re- 
duces lost time changing tools and 
servicing units. 

The machine has fourteen hy- 
draulic and air-operated units 
equipped with auxiliary heads; 
work and chip conveyor systems; 
automatic lubricating system; and 
7-station transfer mechanism 
with fixtures for holding parts 
while at the various stations. __70 





Special seven-station transfer type machine for drilling V-eight cylinder blocks, built by the Barnes Drill Co. 
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To obtain additional information on equipment 
described here, use Inquiry Card on page 231. 
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Landis universal grinder designed to handle large work 


Landis Universal Grinder Handles Larger Work 


The Type CHW universal 
grinder built by the Landis Tool 
Co., Waynesboro, Pa., is now 
available in sizes that will swing 
work 30, 36, and 48 inches in di- 
ameter, and can be furnished in 
lengths having capacities between 
centers of 48, 72, 96, and 120 
inches. These machines are espe- 
cially suited for finishing turbine 
shafts, large-diameter motor arma- 
tures, large water valves, track 
carriers, and similar parts, and 
are being used in the manufacture 
and reconditioning of jet-engine 


rotors. They are fully universal 
precision grinders, with provision 
for swiveling the wheel-base, 
headstock, and work-table. The 


wheel-base travel permits grind- 
ing a full range of diameters from 
zero to maximum capacity. 

Standard equipment includes an 
18-inch diameter grinding wheel 
with a 2-inch face. A grinding 
wheel can also be mounted on the 
right-hand end of the spindle, and 
an internal grinding fixture can 
be attached to the front of the 
wheel-base. This internal spindle 
is driven directly from the 7 1/2- 
H.P. wheel-drive motor. 

Work speeds are infinitely ad- 
justable from 8 to 96 R.P.M. A 
3-H.P. direct-current motor is 
used for the work drive. The head- 
stock can be swivelled 90 degrees 
for face-grinding operations. Dual 
controls are available, so that the 
machine can be operated from 
either the front or the rear. The 
hydraulic traverse is adjustable to 
any desired speed from 3 to 130 
inches per minute. The table is 
adjustable for grinding tapered 
work-pieces. - ere eer 71 


H-P-M High-Speed Injection Molding Press 


A new 9-ounce capacity high- 
speed injection molding machine 
for plastics has recently been de- 
veloped by the Hydraulic Press 
Mfg. Co., Mount Gilead, Ohio. 
This machine has been tested in 
a plastic products plant, where it 
cut rejections to less than 1 per 





cent and increased production by 
more than 2400 pieces per day. 
Features incorporated in the 
new press in response to molders’ 
requests include a hydraulic sys- 
tem that is completely accessible 
for easy maintenance and service; 
provision for doubling the stroke, 





High-speed plastics injection molding press developed by the Hydraulic Press Mfg. Co. 


To obtain additional information on equipment 
described here, use Inquiry Card on page 231. 
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so as to put 40 to 50 per cent more 
material into the injection cham- 
ber for larger “shots”; and a mold 
clamp that is hydraulically actu- 
ated by a large-area ram with a 
small internal booster ram for 
fast closing. Three adjustable 
automatic slow-downs—one just 
prior to mold contact, one during 
mold breakaway, and one while in- 
jecting—serve to protect the mold 
and molded parts from being 
damaged. 

The maximum mold space is 
17 1/4 by 26 inches; daylight 
opening, 27 inches; and mold 
clamp stroke, 18 inches. The plas- 
ticizing chamber is equipped with 
a two-zone heating system having 


cast-aluminum calrod heating 
units. Each zone is controlled by 
a pyrometer temperature indicat- 
ing instrument. The _ torpedo 
flange has a_ separate heating 
band with individual temperature 
controller. The plasticizing capa- 
city is 60 pounds per hour. 

This press is equipped with two 
H-P-M radial, piston type, vari- 
able-delivery pumps which are di- 
rectly connected by flexible cou- 
plings to a 20-H.P. motor with 
double-end shaft. It can also be 
equipped with a new pre-plasticiz- 
ing injection unit that will in- 
crease the “shot” capacity to 20 
ounces of polystyrene and triple 
the plasticizing capacity. 


“Tangi-Matic” Precision Wheel-Dresser 


Precision dressing of all angle- 
tangent-to-radius grinding wheel 
forms can be accomplished with a 
new “Tangi-Matic” wheel-dresser 
made by the Perfex Tool & Gage 
Co., Mount Clemens, Mich. This 
equipment is said to reduce set-up 
time to one-quarter that usually 
required by experienced toolmak- 
ers, as it eliminates the necessity 
for using size- blocks, height 
gages, micrometers, or other pre- 
cision instruments. A _ built-in 
micrometer provides direct read- 
ing, rapid adjustments and accu- 
racy to 0.0001 inch. Settings for 
required angles are provided by 
a vernier scale graduated in min- 
utes. The dresser is furnished 
with two stop-dogs which control 
the arc movement. 





Concave radii as small as 0.032 
inch can be dressed to a full 180- 
degree arc using the small radius 
attachment furnished with the 
dresser. The dresser can be easily 
set to “zero” radius by locking the 
truing diamond securely in the 
position determined by the master 
setting gage, with the vernier and 
micrometer both turned to zero. 
Settings to any desired radii are 
made from this position, each 
revolution of the lead-screw mov- 
ing the diamond 0.050 inch. 

“Tangi-Matic” dressers perform 
the dressing operation at the bot- 
tom of the wheel, where grinding 
actually takes place. This permits 
the operator to control the wheel 
accurately by using the grinder 
ew Tk... ee 73 


Precision grinding wheel dresser brought out by Perfex Tool & Gage Co. 
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Small-size hydraulic press with 
floor mounting brought out by 
the Hannifin Corporation 


Hannifin Small-Size 
Hydraulic Presses 


Two new presses, of 5- and 8- 
ton capacities, have been added to 
the line of small hydraulic presses 
built by the Hannifin Corporation, 
Chicago, Ill. This line supplements 
the company’s line of larger 
presses made in capacities up to 
150 tons. 

The small presses are furnished 
as complete units, with built-in 
reservoir and motor and pump 
mounted inside the frame. 

Single manual lever control is 
regularly supplied, but both dual 
manual levers and electric push- 
button control are available. An- 
other feature that saves time and 
is particularly desirable for repe- 
titive production operations is the 
stroke-shortening arrangement for 
limiting the return stroke to the 
point where the ram just clears 
the work. The actual force exerted 
by the press can also be adjusted 
in the range between 10 and 100 
per cent of maximum capacity, so 
that the press will deliver the 
exact pressure needed. 

The base, for floor mounting, 
shown in the illustration is spe- 
cially designed for these presses. 
The presses are also available 
without the base for bench mount- 
ing. They have a maximum stroke 
of 10 inches, a gap of 16 inches, 
and a reach of 7 1/2 inches, __. 74 


To obtain additional information on equipment 
described here, use Inquiry Card on page 231. 
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“’Speedex’’ dial-feed punch press 
brought out by O. F. de Castro & 
Associates 


“Speedex” Dial Feed 
Punch Press 


A new “Speedex”’ 5-ton dial-feed 
punch press has recently been 
added to the line of ‘“Speedex” 
dial index fed presses produced by 
O. F. de Castro & Associates, Los 
Angeles, Calif. This open-back 
inclinable press has a heavy semi- 
steel frame, and is available with 
either a 1- or 2-inch stroke. The 
dial is mounted on the frame. 





Metal cut-off machine brought out by Stone Machinery Co. 


The timing of the index feed is 
adjustable by rotating the timing 
cam on the crankshaft of the 
press. The index feed is positive 
acting and accurate to 0.0002 inch. 
The dial is locked in position at 
each stroke of the press, and re- 
mains locked while the press oper- 
ation is being performed. Either 
12-, 15-, or 24-inch diameter feed 
dials can be furnished on this 
| ee 


Metal Cut-Off Machine 


Low-cost cutting of ferrous and 
non-ferrous metals at the rate of 
four seconds per square inch can 
be accomplished on the Model 
M-14 cut-off machine announced 
by the Stone Machinery Co., Inc., 
Manlius, N. Y. This new machine 
will cut off 1 1/2-inch solids, 
2 1/2-inch pipe, and structural 
members, and will perform mis- 
cellaneous cutting operations on 
2-inch solids. Is is recommended 
for cutting non-ferrous solids up 
to 1 inch, and light wall tubing, 
structural members, and extru- 
sions up to 2 1/2 inches. 

Positive drive without the use 
of belts is obtained by means of 
a 3 1/2-H.P. geared-in-head motor 
arranged to provide constant pow- 
er for high cutting speed and long 
wheel life. Easy operation, flex- 
ibility, and safety are also fea- 
tures claimed for this machine. It 
can be swiveled up to 45 degrees 
in either direction, requires a 
minimum bench space of 34 by 32 
inches, and weighs about 300 
pounds. _ oe acnacecnecesaa ae 


To obtain additional information on equipment 
described here, use Inquiry Card on page 231. 


Kodak Optical Gaging 
Projector 


A new low-cost optical projector 
designed for use in production 
assembly and inspection lines was 
announced recently by the East- 
man Kodak Co., Rochester, N. Y. 
This unit projects a greatly en- 
larged shadow or a surface reflec- 
tion of any object placed in its 
staging field onto a large, well- 
illuminated screen. Thus the ma- 
chine permits instant visual check- 
ing of the actual part against de- 
tailed drawings or other specifica- 
tion data previously placed over 
the viewing screen. 

This unit, designated Model 3, 
is specifically intended for use on 
the production line, whereas pre- 
vious machines of this type have 
been used almost exclusively in 
the tool-room. Wide application of 
this projector to production and 
inspection purposes has been made 
possible by reducing the over-all 
size of the unit, and by using a 
unique optical system which allows 
a full unvarying space of 8 inches 
between the lens and the object 
for all magnifications up to 100X. 
This permits the use of high- 
production staging fixtures. 

Like earlier Kodak contour pro- 
jectors, the Model 3 has an acces- 
sory by which light can be sent 
out of the same lens that picks up 
the image so that surfaces and 
deep recesses which cannot be 
shadow projected can be exam- 
ined. Thus either surface or 
shadow projection is possible for 
objects facing the lens. ________.77 





Optical gaging projector built by Eastman Kodak Co. 
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Heavy-duty engine latne announced by the R. K. LeBlond Machine Tool Co. 


LeBlond Heavy-Duty Engine Lathe with Four- 


Directional Power Rapid Traverse 


Four-directional power rapid 
traverse is standard equipment on 
a new 32-inch heavy-duty engine 
lathe brought out by the R. K. 
LeBlond Machine Tool Co., Cin- 
cinnati, Ohio. Fast traversing in 
either direction of both carriage 
and cross-slide is made possible by 
the new four-directional power 
traverse feature. The lathe can 
be equipped for hydraulic (Hydra- 
Trace) or mechanical profiling. It 
has a 34 1/2-inch swing; thirty- 
two spindle speeds ranging from 
4 to 500 R.P.M.; hardened and 
ground replaceable steel bed ways; 
automatic lubrication through the 
headstock; and quick-change gear- 
box and apron. 

The headstock is of the free- 
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running type with hardened and 
ground steel gears. In operation. 
only the gears actually needed for 
the drive are in mesh at a given 
speed, while the remaining gears 
run free. The friction power loss 
is thus minimized, leaving maxi- 


mum power available for remov- 
ing metal. The machine can be 
provided with a 25-, 30-, or 40- 
H.P. motor operating at 1200 
R.P.M. Forty-eight threads rang- 
ing from a pitch of 3/4 inch to 
46 threads per inch can be cut. 
The forty-eight feeds available 
range from 0.004 to 0.250 inch 
per revolution of the spindle. . 78 


Colton-Haller Hydraulic Press 


Two new hydraulic presses de- 
signed for compacting powdered 
metals and other compounds have 
been announced by the Arthur 
Colton Co., Division Snyder Tool 
& Engineering Co., Detroit 7, 
Mich. ‘these machines have pres- 
sure capacities of 125 and 120 
tons, respectively. They are being 
built in collaboration with John 














(Left) Colton-Haller hydraulic press for compacting powdered metals 
(Right) Close-up view of lower compressicn and ejection cylinders 


214—-MACHINERY, May, 1951 


Haller, president of Michigan 
Powdered Metal Products, and in- 
corporate patented features, de- 
signs, and process techniques de- 
veloped by Mr. Haller. 

The presses are of the four tie- 
rod type, with 6-inch die fill, and 
have one pressing motion from the 
top, one pressing and one ejecting 
motion from the bottom, and a 
stationary core rod. The die open- 
ing through the table is 8 3/4 
inches, with a 10 3/4-inch opening 
for the flange. Dies can be changed 
quickly and easily. 

Both presses have dual concen- 
tric lower cylinders, as shown at 
the right in the illustration. The 
outer cylinder is for compacting, 
and the inner for ejecting the 
compacts. The stroke of each cyl- 
inder is adjusted and locked ex- 
ternally. The lower compression 
stroke can be locked out of opera- 
tion, permitting compressing from 
the top only, with the ejection cyl- 
inder functioning normally. 

The large reciprocating feed- 
cup is agitated hydraulically over 
the die cavity. For compacting 
materials requiring less pressure 
per square inch than for metal 
powders, a shuttle type feeding 
mechanism can be provided that 
will permit the compacting of 
larger size pieces. 

The presses have a 3000 pounds 
per square inch hydraulic system 


To obtain additional information on equipment 
described here, use Inquiry Card on page 231. 
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for the final pressing, and a 600 
pounds per square inch large- 
volume, primary pressure for fast 
approach speeds. Complete cycles 
are approximately twelve per min- 
ute with full 6-inch die fill and 
about eighteen per minute with 3- 
inch die fill. ee 


Variable-Frequency Alter- 
nator that Provides Precise 
Voltage Regulation 


A compact, single- or three- 
phase, high-frequency induction 
alternator, equipped with an elec- 
tronic exciter regulator to accu- 
rately control voltage within a 
variation range of plus or minus 
1 per cent, has been brought out by 
American Electric Motors, Inc., 
Los Angeles, Calif. To obtain vari- 
able frequency, the alternator is 
driven by a Sterling “Speed-Trol” 
variable-speed power drive. 

The “Speed-Trol” provides the 
stepless speed variation, speed 
range, and positive adjustment of 
pulleys required to assure accurate 
frequency selection over a wide 
range. The unit can be used as a 
power supply for electronic equip- 
ment, such as induction heaters, 
calculators, radar, and X-ray in- 
stallations, etc., and for motor 
drives on high-speed machines, 
tools, and instruments. It is avail- 
able in sizes up to 15 K.V.A. with 


frequencies up to 2400 cycles. This 
equipment makes possible the re- 
duction or elimination of iron in 
magnetic components. ——e 


Keller Heavy-Duty Power 
Hacksaw 


The Sales Service Machine Tool 
Co., St. Paul, Minn., has added a 
heavy-duty power hacksaw to the 
Keller line of saws made by the 
company. The new model, desig- 
nsted No. 3CH, has a 6-inch 
stroke, a built-in coolant tank in 
the base, “Oilite” bearings, and 
is furnished with a 1/2-H.P. 
single- or three-phase motor as 
standard equipment. 

This saw will handle material 
up to 6 3/4 by 6 3/4 inches. It 
is equipped with a swivel vise, 
automatic feed system, and auto- 
matic stop. Either 12- or 14-inch 
blades can be used, and two 
speeds, 70 or 125 strokes per 
minute, are available. —— 


Oilgear Broaching Ma- 
chines Equipped with Auto- 
matic Chip Conveyors 

Two 30- by 66-inch stroke double- 
slide vertical surface brouching 
machines built by the Oilgear 


Co., Milwaukee, Wis., have been 
equipped with automatic chip con- 





Keller power hacksaw announced by 
Sales Service Machine Tool Co. 


veyors for use in broaching the 
sides and keyways of track links. 
All chips are automatically re- 
moved from each mackine base to 
a floor-level hopper by a continu- 
ous type conveyor (made by Gen- 
eral Conveyors Corporation, Van 
Dyke, Mich.), which is driven by 
a 1-H.P., 1200-R.P.M. motor and 
speed reducer. 

The new style centrally located 
machine control includes dual 
safety start buttons; a selector 
switch for manual, semi-auto- 
matic, or full-automatic opera- 
tion; a hand lock-out and push- 
buttons for inching tables and 
slides and for starting and stop- 
ping conveyor; a cutting fluid 
pump; and a two-way variable- 
delivery pump. oe 82 





High-frequency induction alternator brought out by 
American Electric Motors, Inc. 


To obtain additional information on equipment 
described here, use Inquiry Card on page 231. 


Oilgear double-slide vertical surface broaching machine 
with automatic chip conveyor 
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Duplex two-station milling machine built by Motch & Merryweather Machinery Co. 


Duplex Milling Machine Equipped for Face-Milling 
Tractor Side Bars 


The Motch & Merryweather Ma- 
chinery Co., Cleveland, Ohio, has 
brought out a two-station duplex 
milling machine for 
face-milling tractor 
side bars, two bars be- 
ing machined at each 
station. Production is 
at the rate of 268 
pieces per hour, using 
carbide-tipped cutters. 
A rotary indexing ta- 
ble carries two sets of 
work-holding fixtures. 
While the two milling 
heads are machining 
the parts held in the 
working position, the 
operator unloads and 
loads the open fixture. 
The machining opera- 
tion is carried out 
automatically when the 
cycle starting button is 
pressed. 

The table, carrying 
the fixtures and work, 
then indexes 180 de- 
grees and is clamped 
securely in position. 
The two opposed mill- 
ing heads move for- 
ward, feed to an ad- 
justable stop, and are 
returned by rapid 
traverse. 

The heavy-duty mill- 
ing heads can utilize 
up to 30 H.P. and have 
2 inches of quill adjust- 
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(Above) 
serrated rubber contact wheel. 
rubber contact wheel brought out by the Carborundum Co. 


ment for cutter wear. Carbide or 
high-speed steel cutters may be 
used. The milling heads are of 





Peseta 


Close-up view of section of abrasive belt and 
New serrated 


(Below) 





the single-speed type, but speed 
changes can be made by pick-off 
gears. The movement of the mill- 
ing heads and indexing of the ta- 
ble are performed hydraulically. 
All moving parts are automat- 
ically lubricated. _......._._____.._____._. 83 


New Type Carborundum 
Contact Wheel 


An entirely new type of contact 
wheel for abrasive belts, designed 
for a wide range of back-stand 
idler applications in the metal- 
working field, has been added to 
the line of the Carborundum Co., 
Niagara Falls, N. Y. This “61” 
contact wheel is said to permit the 
operator to obtain twice the pro- 
duction attained with ordinary 
contact wheels using the same 
standard abrasive belts for opera- 
tions in which glazing of the belts 
is a normal occurrence. 

The new wheel is a specially ser- 
rated rubber type that causes a 
controlled breakdown in the bond 
of the abrasive belt. Thus glazing 
is reduced to such a degree that 
belt life is doubled. While the idea 
of a serrated rubber 
contact wheel is not 
new, the unique char- 
acteristics of the “61” 
wheel—the relief angle, 
wide-spaced lands, and 
narrowness of the 
lands—which are based 
largely on the design 
of milling cutters, are 
entirely new develop- 
ments. 

In addition to longer 
life and higher stock 
removal rates, the new 
wheel reduces the num- 
ber of belt changes and 
permits a more uni- 
form finish, since the 
rate of cut over the life 
of the belt is more con- 
stant and loading is 
considerably diminish- 
ed. Moreover, because 
this contact wheel as- 
sumes a heavy part of 
the work load, operator 
fatigue is reduced. 84 


Bay State Short- 
Flute Tap 


A short-flute tap de- 
signed especially to re- 
duce breakage on re- 
tapping and certain 


To obtain additional information on equipment 
described here, use Inquiry Card on page 231. 
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Safag automatic wheel and pinion cutting machine placed 
on the market by the Carl Hirschmann Co. 


tapping operations has recently 
been added to the line of taps 
made by the Bay State Tap & Die 
Co., Mansfield, Mass. 

These taps are said to be par- 
ticularly suitable for such appli- 
cations as tapping through holes 
in sheet metal and thin sections 
where the length of thread does 
not exceed one diameter. They are 
available in high-speed, ground- 
thread fractional and machine 
new ss: Te 


Safag Automatic Wheel, 
Pinion, and Segment 
Cutting Machine 


The Carl Hirschmann Co., Man- 
hasset, N. Y., United States repre- 
sentative for Safag, S.A., Bienne, 
Switzerland, has announced that 
a smaller Safag automatic wheel, 
pinion, and segment cutting ma- 
chine is now available in this 
country. The new machine weighs 
only 122 pounds, and has been de- 
veloped for the precision produc- 
tion of parts ranging from 0.012 
to 0.5 inch in diameter and up to 
0.5 inch in length. 

This machine, designated the 
No. 118 Type 1A, is of the index- 
ing type. It is available with one 
or two cutters and with or with- 
out magazine feed. Two cutters, 
held on the same spindle, are used 
for cutting pinions with fragile 
and extremely small pivots, as well 
as components made of hard ma- 
terial or having special tooth 
shapes. The first cutter is used 
for roughing the teeth, and the 
second for finishing. Work is held 


To obtain additional information on 


to tolerances of plus or minus 
0.00005 inch, depending upon the 
material and the requirements of 
the job. Maximum module (met- 
ric) in steel is 0.30, and in brass, 
0.50; the maximum tooth length 
is 0.5 inch. The machine generates 
gears and pinions of six to sixty 
straight teeth in one cut. Auto- 
matic magazine feed is avail- 
able. - : a 
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Cleveland automatic tapping machine 


equipment 


described here, use Inquiry Card on page 231. 





Drill grinding attachment recently brought out by the 
Power Tool Division, Rockwell Mfg. Co. 


Drill Grinding Attachment 


The Power Tool Division, Rock- 
well Mfg. Co., Milwaukee, Wis., 
has brought out a drill grinding 
attachment for sharpening steel 
drills from 1/8 to 5/8 inch on a 
standard tool-grinder. This de- 
vice (designated No. 1296) is sim- 
ple in operation, and is designed 
to produce correctly ground two-, 
three-, and four-lip drills. 

The attachment is arranged to 
produce the standard 118-degree 
lip angle with 12- to 15-degree 
heel or clearance angle, but it can 
be easily adjusted for other lip 
and clearance angles. Micrometer 
adjustments are provided for the 
attachment. Spline shafts are used 
to provide rigidity in any posi- 
tion, and all wearing parts of the 
unit can be adjusted to compen- 
sate for wear. a 


Cleveland Automatic 
Tapper 


The Cleveland Tapping Machine 
Co., Canton, Ohio, a subsidiary of 
Automatic Steel Products, Inc., 
has developed a new lead-screw 
type production tapping machine, 
which is being used in substantial 
numbers in various munition 
plants, turning out 3.5-inch rocket 
bodies at the rate of 100 per hour. 
The material for this part is 4140 
seamless steel tubing, hardened to 
35 to 37 Rockwell. The thread is 
a 1 25/32-inch 16-pitch buttress 
type. 

The machine is fully automatic, 
except for loading and unloading. 
The fixture is of the shuttle type, 
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New Boston gears having 20-degree 
pressure angle compared with gears 
having 14 1/2-degree pressure angle 
to show reduction in size made pos- 
sible by the larger pressure angle 


and is air-operated, as are the 
chucks for holding the part. A cut- 
ting speed of about 34 feet per 
minute is used. ae 


Radial Skilsaw for 
Pattern Shops 


A Skilsaw woodworking unit for 
pattern-shop and general wood- 
working operations, including 
bevel, miter, rip, dado, plough, 
and rabbet cutting, has just been 
announced by Skilsaw, Inc., Chi- 
cago, Ill. This Model 450 machine 
is available with either manual or 
magnetic control. It is made with 
14- or 16-inch blades, requires a 
floor space of 4 1/2 by 6 feet, and 
weighs 475 pounds. 89 





eon 


Radial pattern-shop and woodworking saw unit 
placed on the market by Skilsaw, Inc. 
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Gears Designed to Save 
Space and Weight 


The Boston Gear Works, Quincy, 
Mass., has introduced standard- 
ized stock spur gears and steel 
miter gears with a 20-degree 
pressure angle instead of the usual 
14 1/2-degree angle. The increased 
pressure angle permits a wider 
tooth base, stronger tooth, longer 
contact surface, and a larger tooth 
bearing surface, and is said to 
provide a smoother and quieter 
rolling action. Tooth under-cut- 
ting is also minimized. 

The result is increased horse- 
power transmitting capacity and 
a saving of 20 per cent per horse- 
power delivered. Use of the new 
20-degree gears of finer pitch is 
also said to effect a saving in space 
of approximately 20 per cent. Gear 
weight is similarly reduced. 90 


Improved “Kentron” 
Micro Hardness Tester 


Kent Cliff Laboratories, Peeks- 
kill, N. Y., have recently made 
several major improvements in 
the ‘“Kentron” micro hardness 
tester, designed to make Kroop or 
Vickers hardness tests on metals, 
fine wire, small precision parts, 
plastics, glass, and other ma- 
terials. 

The testing load range of this 
instrument has been increased 





tenfold, so that it now applies 
dead weight loads from 1 to 
10,000 grams. Application of these 
loads is controlled by an _ oil- 
dashpot with preloaded operating 
mechanisms to eliminate backlash. 

The mechanical stage permits 
the test specimen to slide under- 
neath high-powered objective 
lenses up to and including 1000X 
magnification without disturbing 
the original focus of the micro- 
scope. The specimen always re- 
mains in focus from testing to 
viewing positions. 

A new indexing specimen vise 
for holding mounted specimens 
fits into the mechanical stage. 
Micrometer readings permit locat- 
ing impressions readily at any 
time after the original testing. 
Frictionless leveling of the tester 
is provided by three supporting 
pads, which can be arranged for 
shock or vibration mounting when 
required. ee 


Cleco “Airmatic”’ 
Countersink 


A new “‘Airmatic” tool designed 
for pneumatic countersinking in 
all types of sheet metal has been 
developed by the Cleco Division, 
Reed Roller Bit Co., Houston, Tex. 
This tool utilizes a standard bay- 
onet type countersink, has a built- 
in lubricator, and can be operated 
without special training. It is 





“‘Kentron’’ micro hardness tester of improved design 
brought out by Kent Cliff Laboratories 


To obtain additional information on equipment 
described here, use Inquiry Card on page 231. 
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made in various sizes, the smaller 
sizes weighing 18 pounds and the 
larger ones 19 pounds. These tools 
are especially adapted for use in 
aircraft plants for countersinking 
spars and other structures that 
are to receive dimpled skin cov- 
erings, and for countersinking 
heavy skin materials. They can 
also be used in shipyards, railroad 
car shops, etc. 

The six sizes now available 
cover a capacity of from 5/16- to 
5/8-inch diameter holes in metal 
thicknesses up to 1 1/4 inches. 
Countersinking operations can be 
performed on all types of sheet 
metal, including 27ST and 75ST 
aluminum and alloy steel. A built- 
in micrometer provides for accu- 
rate adjustment. ee 


Self-Contained Motor- 
Driven Feeder for 
Small Rivets 


A self-contained unit driven by 
a 1/12-H.P. single-phase motor 
has been developed by the Feedall 
Machine & Engineering Co., Wil- 
loughby, Ohio, for feeding small 
rivets, eyelets, screws, and similar 
parts. The parts can be fed at a 
fast rate with shoulders or heads 
in either position. 

This unit is especially adapted 
for feeding parts to presses, power 





Feedall self-contained motor-driven unit for feeding 
rivets and similar parts 


screwdrivers, riveters, and many 
other special machines and fix- 
tures. The feeding mechanism is 
designed on the rotating selector 
ring principle, parts in the proper 
position entering the chute and 
passing to the work station. Parts 
not in the proper position recir- 
culate until they enter the chute 
in the desired position. ______. 93 


“Multi-Stop” Designed to 
Protect Dies, Tools, Presses, 
and Other Machines 


The possibility of breakage and 
lost production time on machines 
of all types, including presses, 
dies, and automatic feeds, can be 
reduced by means of the new 
“Multi-Stop” recently brought out 
by the U. S. Tool Company, Inc., 
Ampere (East Orange), N. J. The 
illustration shows the position of 
the trip lever of the “Multi-Stop” 
when the machine is stopped. 

With this safety device, a press 
can be automatically stopped when 
the end of the coil or strip is 
reached; if the stock buckles be- 
tween the feed unit and die; if 
the thickness or width of stock 
varies beyond specified limits; or 
if short feeding occurs. Other 
productive or inspection functions 
can also be controlled automati- 
cally by the “Multi-Stop.”..___.94 


To obtain additional information on equipment 
described here, use Inquiry Card on page 231. 

















Automatic drilling, reaming, counter- 
sinking, and tapping machine an- 
nounced by the Govro-Nelson Co. 


Automatic Machine for 
Drilling, Reaming, Coun- 
tersinking, and Tapping 


The Govro-Nelson Co., Detroit, 
Mich., has brought out a new type 
of machine designed to automatic- 
ally drill, ream, countersink, and 
tap small parts. The production 
speed of this machine makes it 
possible to perform eight opera- 
tions on a small brass part at the 
rate of 1200 pieces per hour. 

The set-up employs seven Govro- 
Nelson automatic drilling units 
and one automatic tapping unit, 
which are electrically interlocked 


ee 
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U. S. ““Multi-Stop’”’ with trip lever shown in position 
occupied when press has been stopped 
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Gear-shaving machine with semi-automatic work-lcading 
equipment built by the National Broach & Machine Co. 


to operate in conjunction with a 
Geneva type indexing dial. The 
eight operations consist of drilling 
five holes, reaming one hole, and 
countersinking and tapping an- 
other hole. 

The part is automatically clamp- 
ed, unclamped, and ejected, and 
the chips are automatically blown 
off the fixture. All the operator 
is required to do is to place the 
part in the fixture at the loading 
station. The machine can be set 
for operation on a semi-automatic 
or fully automatic basis by the use 
of a selector switch. = 95 


Semi-Automatic Loading 
Equipment for “Red Ring” 
Gear-Shaving Machines 
The National Broach & Machine 


Co., Detroit, Mich., has developed 
semi-automatic loading equipment 
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DoAll set of 


for the company’s “Red Ring” 
diagonal gear-shaving machines. 
These machines are provided, for 
the purpose, with an air-actuated 
tailstock, automatic splash guard, 
and a pre-locator and stripper for 
supporting the work until it is en- 
gaged by the advance movement 
of the tailstock. 

After the operator lays the 
work-gear on the pre-locator, he 
pushes the start button. This 
starts the automatic cycle. The 
splash doors close, the tailstock 
advances to engage the work, the 
coolant flow starts, and shaving 
begins. At the end of the shaving 
operation, the cutter stops, the 
coolant flow stops, the tailstock 
retracts, and the splash doors open 
—all automatically. Thus all the 
operator has to do is put the work- 
gear on the pre-locator and re- 
move the shaved gear from the 
NN hc 96 


Marvin Slotting 
Attachment 


Slotting attachment that has a positive 
drive at all operating speeds. This slot- 
ter is equipped with a roller chain which 
eliminates slippage and allows heavy 
cuts. Operator protection is provided 
by a safety hood mounted over the 
transmission. Recently introduced by 
Marvin Machine Products, Inc., Detroit, 
tay cee ee aa 98 


G-E Reclosing Relay for 
Power Circuit-Breakers 


Reclosing relay designed for use on 
automatic reclosing equipment with all 
types of power circuit-breakers. An- 


4 





super-accurate AA_ grade 
brought out to meet precision requirements of defense work 








gage-blocks 


DoAll Super-Accurate 
Gage-Blocks 


The DoAll Company, Des 
Plaines, Ill., has announced that 
AA grade gage-blocks are again 
available through its sales-service 
stores in this country and its 
representatives overseas. At the 
close of World War II, this super- 
accurate classification (-+0.000002 
inch) was dropped, since the regu- 
lar A and B_~ grade _ blocks 
(+ 0.000004 inch and + 0.000008 
inch, respectively) have ample ac- 
curacy for peacetime industry in 
general. 

The AA grade gage-blocks are 
available in sets of thirty-seven 
and eighty-three. They meet the 
specifications set up by the Na- 
tional Bureau of Standards with 
regard to size, flatness, parallel- 
ism, surface finish, hardness, and 
I co ee 97 
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nounced by the General Electric Co., 
Schenectady. N. Y. The reclosing equip- 
ment protects feeders against unneces- 
sary ‘‘out time’’ due to temporary faults 
by automatically restoring service. Fea- 
tures not available in previous .designs 
are optional automatic reset at a def- 
inite time after reclosure attempt; 
self-contained means for permitting 
instantaneous initial and time delay 
subsequent breaker tripping; and faster 
immediate reclosure. The arc relay can 
be adjusted for one, two, or three de- 
layed reclosures, in addition to the im- 
mediate reclosureé. ........-.<-<2<.-:-<2s-2:--- 99 


Beatty Guillotine Beam 
Punch Press 


Guillotine punch for punching flanges 
and webs of 6- to 30-inch beams. An- 
nounced by the Beatty Machine & Mfg. 





Co., Hammond, Ind. This No. 9 ma- 
chine has a capacity of 200-tons, and 
will punch four 15/16-inch diameter 
holes through mild steel plate 11/16 
inch thick. Among the advantages 
claimed for this design are greater 
rigidity, reduced punch wear, lower 
manufacturing costs, more _ pcsitive 
alignment, and a saving in floor space. 
Available in No. 8, No. 9, and No. 11 
sizes for beams up to 24, 30, and 36 
inches, respectively. ..-...-.....----=..2.--- 100 





Tachometer for Reeves 
Variable-Speed 
Transmissions 


Electrical tachometer brought out by 
the Reeves Pulley Co., Columbus, Ind., 
for use with the company’s variable- 
speed transmissions and ‘’Vari-Speed 
Motodrives,’” when mounted in inac- 
cessible locations. This new low-cost 
tachometer operates on the alternating- 
current generator principle, and allows 
considerable flexibility in installation, 
since the indicator can be mounted as 
far as 300 teet from tke drive. De- 
signed especially for quick and easy 
installation on Reeves variable-speed 
drives with capacities ranging from 1/4 
LOS 7 ial 7 | =e eee ne 101 


Carlson Industrial 
Baking Oven 


Small gas-fired industrial baking oven 
designed for baking or tempering opera- 
tions on small production orders and for 
test heating samples for large produc- 
tion orders. Also adapted for use in 
shops and laboratories for research, 
testing, precipitation hardening of 
beryllium-copper and other alloys, re- 
lieving hydrogren embrittlement, drying 
cores, and baking molds and plastics. 
The oven is 14 inches wide, 16 inches 





To obtain additional information on equipment 
described here, use Inquiry Card on page 231. 


deep, and 20 inches high, with a heat- 
ing chamber 10 inches wide, 9 inches 
high, and 12 inches deep. The capac- 
ity is 250 to 650 degrees F. Equipped 
with a pyrometer actuated controller. 
Made by Carlson Co., New York. ....102 


Dual-Belt Variable-Speed 
Motor Drive 


One of a line of extra heavy-duty motor- 
drive variable speed units with ratings 
as high as 50 horsepower, developed by 
U. S. Electrical Motors, Inc., Los An- 
geles, Calif. Dual ‘’Varibelts’’ are in- 





corporated in this new unit to distrib- 
ute the load and avoid undue strains. 
An ‘‘Autotaut’’ tension control counter- 
balances the belt load. Pressure is 
maintained between the two halves of 
the driven ‘’Varidiscs’’ and the sides of 
the belt by a calibrated spring. -..... 103 


“Flexon” Bellows Made 
in Complete Range of 
Sizes and Metals 


“Flexon’’ bellows manufactured by 
Chicago Metal Hose Corporation, May- 
wood, Ill., in a complete range of sizes 
and metals, including brass, stainless 
steel, bronze, Monel, and Inconel. Avail- 
able in single- and multiple-ply con- 
struction. Specially suited for applica- 
tion to control devices and instruments, 
such as regulators, valves, shaft seals, 
and flexible connectors to compensate 
for misalignment. ........................ 104 
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Automatic Die and 
Clamping Head for 
Tube Benders 


Automatic head designed to grip and 
bend tubing automatically when at- 
tached to ‘’Bend-Ex’’ bending machines, 
built by the Paul Machine Tool & Die 
Works, Chicago, Ill. 


dies and jaws are available for this 
it for all 


head which adapt tubing 





diameters and radii. Using this equip- 
ment, up to 1000 bends per hour have 
been made on l-inch, 16-gage steel 
tubing with a 2 1/2-inch center line 
radius. Up to 9 1/2-inch center line 
radius bending can be accomplished if 
desired. ..... ee er Sabet 105 


Airco Bumblebee Trans- 
former Arc-Welders 


New Wilson Bumblebee  arc-welder 
available in indoor or _ all-weather 
models and in 300-, 400-, and 500- 
ampere capacities. Announced by Air 
Reduction Sales Co., Division of Air 
Reduction Co., Inc., New York City. 
All models are of sturdy, compact con- 
struction, light in weight, and designed 
for high quality economical welding. 
Outstanding features include instant 
arc starting; wide current range; easily 
operated controls; and minimum main- 
tenance. Automatic ‘’hot start’’ control 
with arc stabilizing capacitors is pro- 
vided on the 300- and 400-ampere 
PRAISING ov oe ese oe ees eee 106 
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Interchangeable ~ 





Tiering Type Pallet Box 


Hard-wood pallet box with two- or four- 
way entry type pallet bottom, announced 
by the Ironbound Box & Lumber Co., 
Hillside, N. J. The box is reinforced 
with outside and inside steel corner 
angles assembled with through bolts. 
Side boards can be easily replaced if 
damaged. Spacing of bottom boards 
can be varied to accommodate standard 
fork truck or hand pallet trucks. Posi- 
tive locking to tiered boxes is obtained 
by the design of the extended and 
flared corner angles at the top of the 
box, which permits stacking of all boxes 
to ceiling height with safety. .......... 107 





Winter Semi-Automatic 
Staking Press 


Improved air-powered, bench type press 
for light staking, forming, riveting, 
punching, and_ similar operations. 
Brought out by Winter Products, Inc., 
Bridgeport, Conn. The press will deliver 
as many as sixty spring-powered blows 
per minute with variable impacts up to 
12,000 pounds, or an adjustable air- 
powered squeeze up to twelve times the 
air-line pressure. An accessory air- 
operated slide feed permits foot opera- 
tion up to 75 or more strokes per 
minute. Precise control of stroke and 
impact adapts the press for delicate 
marking operations. The 10-inch by 
4 1/2-inch throat takes large work, and 
the stroke is adjustable from 1 inch 
to 2 inches. The unit has an 8- by 10- 
inch base, and weighs 72 pounds. ..108 


To obtain additional 





New Style File-Holder 


New type of file-holder designed to 
provide safety and practical control of 
a file in all applications. This new 
holder, called the ‘‘Over-Tang,’’ has a 
comfortable wooden grip which is so 
positioned that the cutting surface of 
the file is unobstructed throughout its 
entire length, including the tang. This 
permits the filing of comparatively flat 
surfaces of unlimited area. The position 





of the handle also offers better control 
of the file. Developed by the Remont 
Mig. ‘Go; Lombard! Wl. <.22.2.-22e...- 109 


“Chandler-Duplex” Boring 
and Facing Tool 


Newly designed boring and facing tool 
developed by the Chandler Tool Co., 
Muncie, Ind. This ‘’Chandler-Duplex’’ 
tool is made in six models designed to 
fit any size machine. Boring, facing, 
turning, grooving, and under-cutting 
operations can be accomplished with 
this one combination tool, which is 
provided with power feed, longer slide 
travel, and special arrangement of 
T-slot in the slide. Accurate settings 
are secured by the extremely fine slide 
adjustments. The slide travel is easily 
controlled by holding the feed-ring sta- 
tionary while the tool-head is rotating 
and the clutch pin engaged. Other fea- 
tures are rapid traverse of slide in 
either direction; extra fine pitch feed- 
screw that permits heavier facing and 
grooving cuts; more precise slide ad- 
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justments and smoother finish on facing 
cuts; new type worm-drive gear that 
permits heavier cuts with no danger of 
breakage; and_ interchangeability of 
SMGAKS,. ....252..--.2. sada uteus er Weer eee 110 


Spray Gun that Sprays 
Two Solutions at the 
Same Time 


New paint type spray gun that sprays 
two resinous solutions at the same time. 
Developed to handle materials that are 
stable in themselves, but that cure 





quickly only when mixed with other 
materials. This spray unit uses two pots 
and a spray gun with two nozzles. This 
keeps the two solutions apart until they 
are mixed as the material is atomized. 
Developed by Schori Process Division, 
Ferro-Co Corporation, Long Island City, 
Bes ee Sane t one? recess cae eames 111 


Yale & Towne Telescopic 
Lift Truck 


Standard 83-inch over-all height tele- 
scopic lift truck equipped with extra 
set of front channels and an additional 
lifting cylinder, which permit tiering 
loads in stacks higher than 16-feet. 
The channels are hung directly in front 
of the regular telescopic channels. This 
extra attachment can be quickly re- 
moved. Announced by the Philadelphia 
Division, Yale & Towne Mfg. Co., 
Philadelphia; Pa. «2. .2:.<:...c2.22.-.-2-. 112 








Quick-Change Master 
Collet 


Improved master collet with pads that 
can be changed without removing the 
collet from the machine spindle. The 
pads are securely locked in place by a 
powerful holding mechanism to prevent 
slippage under heavy thrust loads on the 
bar, and have diamond serrations which 
provide a secure grip on the work to 
prevent it from slipping when subjected 
to both horizontal and rotating thrusts. 
This quick-change collet is suitable for 
handling a variety of sizes and shapes 
of stock on automatic screw machines. 
Made by the Sutton Tool Co., Sturgis, 
LIE a are ee eee 113 





Hydraulic Guillotine for 
Production and Sample Cut- 
ting of Rod and Bar Stock 


Hydraulic portable cutting tool develop- 
ing a thrust of 60,000 pounds, designed 
for cutting the larger diameters of rod, 
bar shapes, chains, bolts, wire rope, 
cable, and similar material. The ‘’Guil- 
lotine 20E,” as the new equipment is 
called, requires only 2 1/2 seconds to 
complete the cutting cycle. The cutting 
head unit weighs 38 pounds, and will 
cut rod and bars up to 1 1/16 inches 
in diameter, wire rope up to 1 1/4 
inches in diameter, and cable up to 
3 1/2 inches in diameter. The cutting 
head is connected by 25 feet of flexible 
hose with a high-speed hydraulic pump. 
The equipment is available with either 
of two power units—a 2-H.P. electric 
motor or a portable gasoline engine. 
Made by the Manco Mfg. Co., Bradley, 
_| | aR aes CR REE AE OO CER ROR 114 
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described here, use Inquiry Card on page 231. 


Totally Enclosed Fan- 
Cooled Geared-Head 
Motor 


“‘Slo-Speed’’ (geared-head) totally en- 
closed, fan-cooled motor with disk type 
brake for either stopping or holding 
service. Introduced by Sterling Electric 
Motors, Inc., Los Angeles, Calif. Both 
motor and brake are totally enclosed in 
dust-tight mountings, for use in atmos- 
pheres containing non-explosive dust, 
vapors, etc. Manufactured in ratings 
ranging from 2 to 15 H.P. in A.G.M.A. 





speeds from 280 to 30 R.P.M.,_ in- 
clusive. Dual cooling system includes 
an internal fan for circulating air in- 
side the motor and an outer fen which 
passes a cooling blast of air over the 
case. This motor has labyrinth seals; 
heavy-duty ball bearings lubricated for 
life; Sterling patented herringbone 
rotor; and a rugged, simplified gear 
So | a a eee ee ee epee < eam etaee 115 


Vulcanaire Precision 
High-Speed Spindle 


Vulcanaire high-speed air-operated pre- 
cision spindle, manufactured by Vulcan 
Tool Co., Dayton, Ohio. This spindle is 
only 3 5/16 inches long, and can be 
adapted to practically any machine for 
high-precision finishing of contours on 
hardened-steel working surfaces of 
cams, fingers, or levers. Also adapted 
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for burring or milling die-castings, rout- 
ing wood contours, fine hole drilling, 
and carbide milling or finishing of slots, 
etc. It is claimed that a finish of 10 
micro-inches using carbide mills and 6 
micro-inches using mounted points can 
be maintained on high-speed produc- 
tion work. . pata kn een nce ene aad 





Portman Optical Projector 


Production type optical projector an- 
nounced by the Portman Instrument 
Co., Port Washington, N. Y. Simplicity 
of operation, full-size 14 1/2-inch 
diameter image screen, large working 
stage area, and exceptionally clear 
light at all magnifications are fea- 
tures claimed for this new Model P-5 
projector. Can be equipped with 10X, 
25X, 50X, 90X, or 100X magnification 
PPYAG MENTORS | 6. osc oe hoses 7: 


Granite Surface Plate 


Precision surface plate made of black 
granite, said to be accurate within fifty- 
millionths of an inch and to be harder 
than tool steel. Developed by Collins 
Granite Surface Plate Co., Los Angeles, 
Calif. Is non-magnetic, non-deflecting, 
non-glaring, and requires no oil. This 
plate, known as the ‘’Micro-Flat,’’ pro- 
vides bench workers engaged in tool- 
and die-making, inspection, and pre- 
cision instrument assembly with an ex- 
tremely smooth, non-erosive surface for 
lay-out work. Made in sizes from 9 by 
12 to 54 by 108 inches. ................ 118 
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Steel Shrinkage Rules 


Two new sizes of spring-tempered steel, 
machine-divided, patternmakers’ shrink- 
age rules recently added to the line of 
measuring instruments made by the 
L. S. Starrett Co., Athol, Mass. These 
rules are designed to supply pattern- 
makers’ demands for high-grade shrink- 
age rules in sizes not generally avail- 
able. Rule No. 366 has an 11/32-inch 
shrinkage allowance per foot, and No. 
367 a shrinkage allowance of 13/32 
inch per foot. Both are available in 12- 
and 24-inch lengths. The rules are 
ground and machine-divided with clear- 
cut graduations of 1/8, 1/16, 1/32, 
and 1/64 shrinkage inch. The 12-inch 
rules are 1 inch wide by 3/64 inch 
thick, and the 24-inch rules, 1 1/4 
inches wide by 3/64 inch thick. ....119 





Hydraulic Control Valve 


Compensated type flow co:trol valve, 
with a capacity of 1500 pounds per 
square inch, which maintains constant 
volume over a wide differential pres- 
sure range. This valve has innumerable 
applications in hydraulic circuits and 
systems. It is adjustable frora the com- 
pletely shut off position to a maximum 
flow of 25 gallons per minute. Avail- 
able in eight models for 3/8- and 3/4- 
inch pipe sizes. Manufactured by Adel 
Division of General Metals Corporation, 
Burbara: (GON: c2soo5csccsesseseeeeceses 120 


Campbell Wet Abrasive 
Cutting Machine 


Rotary-oscillating-hydraulic type wet 
abrasive cutting machine, brought out 
by Campbell Machine Division, Ameri- 
can Chain & Cable Co., Inc., Bridge- 
port, Conn. This Model 508 machine 
will cut round, solid bars and tubing up 





to 8 inches in diameter, of either fer- 
rous, non-ferrous, or plastic materials, 
including corrosion-resistant as well as 
hardened or annealed steel. It cuts all 
materials by the use of a suitable 
abrasive wheel, the temperature of the 
work being controlled by proper distri- 
bution of the coolant. This revolving 

















work bar type machine is designed for 
oscillation of the abrasive cutting wheel 
and hydraulic operation of wheel feed 
and work-holding clamps. ...........- 121 


Errington Tapping Head 


Self-contained, automatic-reverse, ad- 
justable tapping head of completely 
new design announced by Errington 
Mechanical Laboratory, Inc., Staten 
Island, N. Y. The driving and revers- 
ing gears are built into the adjustable 
head, thereby making a much shorter 
and more compact unit. This tapping 
head is completely sealed in a cast 
aluminum‘ case and has Alemite fit- 
tings for pressure lubrication. Hard 
bronze, ball, and needle bearings are 
used in this design. The gears and 
spindles are of one-piece construction, 
turned from bar stock, and _ heat- 
treated for long wear. At the present 
time, these heads are made in two 
sizes, with 1/4- and 1/2-inch tap 
capacities in 2-, 3-, 4-, and 6-spindle 
models with equally spaced drilling 
GIR GIES blew 8 tee ren ne neem ene 122 





To obtain additional information on equipment 
described here, use Inquiry Card on page 231. 
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Cincinnati Shapers are 








Eight to ten hours’ work cut to fifteen minutes in this unusual 
application of a versatile Cincinnati Shaper. 


Hand scraping the mating surfaces of press bed bolsters required 
eight to ten hours. On this Cincinnati Shaper the lapping 
operation replacing the hand scraping method takes only fifteen 
minutes. 


Versatile Cincinnati Shapers, with low tooling and set-up costs, 
bring to your shop a money-saving ‘handy man.” 


Write for Catalog N-5, illustrating the complete line of powerful, 
accurate and versatile Cincinnati Shapers. You will find just 
the size and type for your shop. 





THE CINCINNATI SHAPER CO. 


CINCINNATI 25,0HIO U.S.A. 
SL at 








Internal Shaping 
Many irregular shapes are cut 
with a simple extension tool. 





Maintenance and Repaix 
@ The unusual versatility of a shaper 
is invaluable for this work. 






Contouring 

A great variety of shapes are 
° automatically machined with 
tracer control. - 














Mercury Clutch Coupling 


Clutch coupling unit consisting of a 
Series E Mercury clutch with provision 
for mounting a standard flexible coup- 
ling between it and the driven load. 
Designed especially for installation on 
the shafts of electric motors in sizes up 
to 15 H.P. The new unit, used in con- 
junction with a flexible coupling, pro- 
vides a satisfactory connection between 
the motor shaft and the driven shaft 
without the necessity of maintaining 
exact alignment. Available from Mer- 
cury Clutch Division of Automatic Steel 
Products, Inc., Canton, Ohio. -....... 123 


Pocket-Size Hardness 
Tester 


Light-weight, low-cost, precision-made 
hardness tester made by the A. H. Co., 
Brighton, Mich. This new hardness 
tester is approximately the size of an 
ordinary slide-rule and can be con- 
veniently used wherever accurate com- 
parative checking or quality control is 
desired. Operation is very simple and 
readings can be obtained by anyone. 
A hammer with non-elastic Carboloy tip 
is allowed to drop a predetermined dis- 
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tance and to rebound to the reading 
position. Conversion charts furnished 
with the tester permit comparative 
Rockwell or Brinell readings to be 
quickly obtained. ....-....<.--.---<.:..t-. 124 


Constant- and Variable- 
Displacement Radial- 
Piston Type Pumps 


Model AE ‘’Hydramite’’ pump of radial- 
piston constant-displacement type. This 
fluid power generator has just been 
brought out by American Engineering 
Co., Philadelphia, Pa. The unit has an 
over-all efficiency of 85 per cent with- 
out supercharging, and can be used to 
obtain pressures up to 5000 pounds per 
square inch. It is direct-driven through 
a flexible coupling; rotates in either 
direction; and can be foot-, flange-, or 





face-mounted. The company has also 
brought out a Model AE ‘’Hele-Shaw’’ 
pump for pressures up to 3000 pounds 
per square’ inch. This radial-piston 
variable-displacement fluid power gen- 
erator is designed to permit the pres- 
sure and reversal of flow to be con- 
trolled directly at the pump. Discharge 
can be varied from zero to maximum, 
and can be reversed gradually or in- 
SIOMIGMCOUSIY 25222522 5e20-cs see ee 125 


Vickers Hydraulic 
Power Units 


New hydraulic power units, constructed 
in accordance with recommended ‘’J.1.C. 
Hydraulic Standards for Industrial 
Equipment,’ recently added to the line 
of power units manufactured by Vickers 
Incorporated, Detroit, Mich. Features of 
the new unit include completely sealed 
tank, with breather air cleaner and 
separate filler hole having removable 
mesh screen and chain-attached cap; 
elevated tank body with dished bottom, 
drain plug, and clean-out holes at both 
ends to permit drainage without spilling 
and complete cleaning of the tank; and 
flush type oil-levet indicator with high 
and low oil position marks. The motor 
mounting plate is separate from tank 


aa 








for convenience in mounting units. 
Available in three series, 120, T30, 
and T60, and ten models for electric 
motors from 3/4 to 25 FP. -......... 126 


New Tension Load Cells 


Load cell for measuring forces or 
weights in tension only, announced by 
Baldwin-Lima-Hamilton Corporation, 
Philadelphia, Pa. The new Type P load 
cell is made in capacities of 10,000, 
20,000, 50,000, and 100,000 pounds. 
Load measurement is based on the use 
of special SR-4 resistance wire strain 
gages bonded to a load-carrying shaft. 
The instrument can also be used to 
actuate relays for automatic. control 
mechanisms. A single indicator can be 
used to obtain separate measurements 
from a number of load cells, or the 
load may be distributed among several 
cells whose combined output can be 
automatically totalled. Accuracy of 
measurement is within plus or minus 
1/4 per cent of rated capacity. Appli- 
cations include static load tests on air- 
craft structures and assemblies, suspen- 
sion of tanks and platforms, measure- 
ment of thrust carried in tension, engine 
dynamometers, portable weighing hop- 
pers, and cable tension testing. .-..-- 127 





To obtain additional information on equipment 
described here, use Inquiry Card on page 231. 
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All geared, sturdy, 
accurate and versa- 
tile, furnished in 
21°, 24°, 28° 
sizes. Built in both 
box type and 
round type to suit 
the particular need. 




















Radials 7%” dia. col., 214’ arm, to 26” 
dia. col., 12’ arm. 
General purpose Uprights, 21” to 
28” sizes. 
Production Uprights, 21” to 28”. 
Jig Borers Portable Horizontals, 
Spacing Table Machines. 






Equal Efficiency of Every Unit 
kes the Balanced Machine 


Direct Drive, with 
push button con- 
trol of motor—in 
21°, 24° oe 28" 
sizes. Simplified 
for low cost pro- 
duction, yet adapt- 
able and conven- 
ient. 


‘Opportunity of selection means increas 













value to the buyer—the power to sele 
exactly the machine suited to the particula 


job: 


Cincinnati Super Service Upright Drills are” 
built in production, and all geared types— | 


_ one for high production, and on the other, 
_ versatility of performance. 


Both types of these modern, up-to-date 
upright drills: are sturdy, fast and rigid. 
They give long, trouble-free performance, 
and assure the user ‘‘low cost per hole.’’ 


_ Write for bulletin U-27 (Direct Drive Pro- 


duction Super Service Uprights) and bul- 
letin U-25 (All Geared Super Service 


Uprights). 
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Is, Drills, Bores, 





130 pieces per hour at 100% efficiency. 


10 stations—1 for loading, 4 for milling, 4 for 
drilling, reaming, boring, 1 for tapping. 


Palletized work-holding fixtures hold parts 
securely during all operations. 


Integral conveyor returns palletized fixtures 
from last machining station to loading station. 


Hydraulically operated power wrench provides 
automatic operation of work-holding fixtures. 


Built-in, vibrating type chip conveyor. 


Established 1898 


THE of oF 


DETROIT , MICHIGAN 


Special MACHINE TOOLS 
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Jack the Clipper 


About to bind 1949-50 issues 
of MACHINERY into permanent 
form, the Hartford Public Li- 
brary discovered pages clipped 
from four issues. Two articles 
by Herbert Brown on estimating 
machining costs in the job shop 
and two by J. R. Paquin on the 
design of hoppers had been “lift- 
ed.” Let’s uncover the vandal 
and have a TV scandal. 


What a Number! 


Hedy K. Markey has been 
issued United States Letters 
Patent No. 2,292,387 as joint in- 
ventor of a “secret communica- 
tion system.” Hedy, none other, 
as they say, than the glamorous 
Lamarr of the Hollywood ad- 
dress, probably thought it out 
while playing one of the spying 
Mata Hari roles. Whether the 
system is based on long eyelashes 
sweeping to code, rosy-tipped 


cigarettes blown into messages, 
or mysteriously low telephone 
conversations spoken in accent 
we may soon be able to observe, 
for Hedy is playing in a new pic- 
ture with Bob Hope, “My Favor- 
ite Spy.” 


Fish in Oil 

Fishing tool operator in an oil 
field is an experienced driller who 
specializes in locating objects, 
called fish, that get stuck in holes 
two or three miles deep (The 
Lamp tells us). He has a col- 
lection of tools for this purpose 
that have evolved over the dec- 
ades; basically the instruments 
are of two types—to fit over the 
fish or to clutch it from the in- 
side. An alligator grab, for in- 
stance, snaps its jaws and seizes 
the object when finally located 
through all the mud and shale 
barriers; a jar is a mechanical 
device to snap a fish upward sud- 

















By E. S. Salichs 


denly. On a busman’s holiday, 
our oil field driller must find 
a hook and line pretty meagre 
equipment for snagging salmon. 


Storing Sticks 


If you want to tuck away some 
dynamite, say six tons of the 
stuff, Dravo Corporation now 
builds a nice box for just that 
purpose—welded steel on the 
outside, wood on the _ inside, 
weathertight and fitted with 
locks. 


Infant-ference 


One of our contributors tells 
us: “There has been a very wel- 
come addition to our family just 
lately and, naturally, I have had 
very little time to do serious 
writing. or even to answer let- 
ters.” Your best bet is after the 
midnight feeding in the wee 
hours—when wee is sleeping. 





SIGHTSEEING PAINLESS AT 
PONTIAC — Resting on soft 
cushions, visitors to the Pontiac 
Motor Division of GMC tour for 
more than an hour, observing 
the assembly of automobiles in 
the Chieftain. This three-coach 
vehicle was named with the 
Pontiac emblem of an Indian’s 
head in mind, but is operated 
with thought for your unlike- 
Indian feet —2 1/2 miles of 
aisles and there would be no 
smiles 
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Alabama, North Carolina 
and Texas 


Harry G. ANDERSEN, district sales 
engineer at Milwaukee, Wis., for the 
Link-Belt Co., Chicago, Ill., has been 
transferred to Birmingham, Ala., 
where he will serve as district man- 
ager, with headquarters in the Comer 
Bldg., 2100 Second Ave., N. He suc- 
ceeds J. T. BELL, Jr., who has been 
called back into service with the 
U. S. Army, Corps of Engineers. 


CUTLER-HAMMER, INc., Milwaukee, 
Wis., has recently opened a sales 
office at 120 E. Third St., Charlotte, 
N. C., to meet the increasing demand 
for the company’s motor control and 
allied electrical apparatus in that 
area. FRANK A. MILLER, Jr., and C. 
LEE SHAW will be connected with the 
new Office. 


WyckorF STEEL Co., Pittsburgh, Pa., 
manufacturer of cold-finished steels, 
has appointed C. J. WHITE & Co. sales 
representative in the Texas Gulf 
Coast area and Louisiana, with head- 
quarters at 4004 Navigation Blvd., 
Houston, Tex. 


California and Washington 


RALPH M. HorrMan, vice-president 
of the Link-Belt Co. and chief execu- 
tive of the Pacific Division of the 
company, has been elected a director 
of National Motor Bearing Co., Inc., 
Redwood City, Calif. 


P. H. HAGen has joined the West 
Coast Sales Division of Raybestos- 
Manhattan, Inc., Passaic, N. J. He 
will handle the sales of Manhattan 
mechanical rubber products and R-M 
packings in the Pacific Northwest, 
with headquarters at 2221 Fourth 
Ave., South, Seattle, Wash. 


Illinois and Indiana 


R. E. McNutty has been named 
manager of the new Madison, III., 
Division of the Dow Chemical Co., 
Midland, Mich. He was formerly pro- 
duction manager for magnesium 
wrought products at Midland, which 
responsibilities will be assumed by 
D. W. WATTERS, who will also become 
production manager at the Madison 
plant. R. L. Dierricn, formerly as- 
sistant superintendent, has been ap- 
pointed superintendent of the rolling 
mill to succeed Mr. Watters. Other 
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appointments at the Madison plant 
include G. ANSEL, chief metallurgist, 
and Henry BurKE, chief engineer. 
J. K. HANEy, superintendent of the 
alloying department, and R. E. Perry, 
superintendent of the extrusion de- 
partment, will continue in these 
capacities at the new plant. 


Rosert G. FAvERtTy, managing direc- 
tor of Armstrong Whitworth & Co., 
Pneumatic Tools Ltd., Newcastle-On- 
Tyne, England, subsidiary Independ- 
ent Pneumatic Tool Co., Aurora, IIl., 
was elected a vice-president of the 
parent company at a recent meeting 
ot the board of directors. Mr. Faverty 
was formerly manager of the “Thor” 
Chicago and Detroit branches. 


ROCKWELL Mre. Co., Pittsburgh, Pa., 
has announced the organization of a 
separate division at the Freeport, IIl., 
plant of the company to fabricate 
armor plate. The general manager 
of the new Freeport Division will be 
C. C. SHENKLE, formerly general 
manager of the Pittsburgh-DuBois 
Division, Du Bois, Pa., in which posi- 
tion he will be succeeded by WILLIAM 
T: Kags. 


HANNIFIN CORPORATION, Chicago, II1., 
manufacturer of pneumatic and hy- 
draulic machinery and equipment, is 
erecting a new parts plant in Des 
Plaines, Ill., a suburb of Chicago, 
which is the first of a series of build- 
ings that are to be constructed by the 
company at this location. The new 
building will contain approximately 
40,000 square feet of floor space. 


Rosert C. BECHERER was elected 
vice-president of the Link-Belt Co., 
Chicago, Ill., at a recent meeting of 
the board of directors. He joined the 
company in 1923, upon graduation 
from Purdue University, and has 
been general manager of the com- 
pany’s Ewart plant in Indianapolis 
since 1947, a position he will con- 
tinue to hold. 


Gorpon F. Cotson has been made 
field engineer for the Abrasive Divi- 
sion of the Norton Co., Worcester, 
Mass. He will be located in the Chi- 
cago area. Up to the time of his re- 
cent appointment, he was a grinding 
engineer in the sales engineering de- 
partment at Worcester. 


ALEXANDER J. Voci has been ap- 
pointed manager of sales and adver- 
tising for the Wilton Tool Mfg. Co., 
Chicago, Ill. He was previously in 
the advertising and sales promotion 
department of General Electric Co. 


J. R. Coitins has been transferred 
to the newly opened Chicago sales 
office of Arcos Corporation, Philadel- 
phia, Pa., welding electrode manufac- 
turer. Mr. Collins has been sales 
representative in the Philadelphia 
territory since 1946. 


GorpoN MurpPuy has been appointed 
vice-president in charge of manufac- 
turing for the Precision Gear Divi- 
sion of Foote Bros. Gear & Machine 
Corporation, Chicago, I1l. Mr. Murphy 
had been manager of manufacturing. 


JANETTE Mra. Co., Chicago, II]., has 
purchased the sub-fractional gear- 
motor business of Roppins & MYERS, 
Inc., Springfield, Ohio. 


ALUMINUM SEAL Co., INc., Rich- 
mond, Ind.,a subsidiary of ALUMINUM 
Co. or AMERICA, Pittsburgh, Pa., has 
recently established a defense produc- 
tion division capable of designing 
and producing mass quantities of 
metal ammunition components rang- 
ing from detonator cups and fuse 
assemblies to high-speed, fully auto- 
matic ordnance assembly machines. 


ANDREW W. Rose has been made 
assistant general manager of the 
Warner Gear Division of the Borg- 
Warner Corporation, Muncie, Ind. 
Mr. Rose previously served as a sales 
executive. Other promotions recently 
announced are L. A. Back, director 
of purchases and T. J. AuLt, purchas- 
ing agent. 


Michigan 


NATIONAL ELEectRIC WELDING Ma- 
CHINES Co., Bay City, Mich., an- 
nounces the opening of a new factory 
branch sales office at 844 Maccabees 
Bldg., Woodward Ave., Detroit 2, 
Mich. The managers of the new office 
are WILLIAM P. KrAmMer and RICHARD 
V. ANDERSON. 


Joun T. LANCASTER has joined the 
Conner Tool & Cutter Co., Detroit, 
Mich., as works manager. Mr. Lan- 
caster will handle all production op- 
erations for the two Detroit plants 
of the company. Prior to this, he was 
mechanical superintendent for Rich- 
ards-Wilcox Canadian Co., Ltd., Lon- 
don, Ontario. 


E. R. ALMDALE has been appointed 
manager of the Michigan district for 
Carboloy Company, Inc., Detroit, 
Mich., succeeding P. J. JENSEN, who 
has been called back to duty in the 
Detroit Ordnance District. 
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Typical thermometer and barometer desk set made by Standard 
Thermometer, Inc., 952 Dorchester Ave., Boston 25, Mass. Stand- 
ard’s instruments are not only sold to government, industry and 
over the counter, but many are also imprinted with company 
names and become valued gifts to top executives of important 
customers. 





Punching spoke holes in brass cups which have been drawn, cut, 
and passed by Inspection. 


TO MEASURE TIME AND WEATHER 


BEGIN WITH THE BRASS 


@ Standard Thermometer, Inc., is a well-known maker of 
thermometers, barometers, hygrometers, and clocks, for 
outdoor, desk, and industrial use. Naturally, brass is an 
important item in these instruments, being used for cases 
because of its golden beauty and for operating parts be- 
cause of its reliable physical characteristics, including 
corrosion resistance. 

Fabrication methods include stamping and drawing of 
cases and bezels. The company is an old and experienced 
one, dating back to 1885, and has been a Revere customer 
since that time. Recently it began to experience certain 
fabrication difficulties. When Revere heard about them, 
the Technical Advisory Service was asked to look into 
the matter. The brass being used was analyzed, and factory 
tools and methods studied. An elaborate 17-page report 
was prepared, including photographs of micro-sections 
to show the grain structure of various samples, and 
detailed recommendations were made. In general, it was 
found that such things as puckers, orange peel, and flare 
were due to a combination of factors, including composi- 
tion of the brass, its temper, the dies, and the lubricant 





used on them. Standards were set up for metal specifica- 
tion and though Revere does not design dies, suggestions 
were made for the consideration of the designers. 

After digesting the report and putting the recommen- 
dations to the proof, Standard wrote: “We are extremely 
grateful for this information, and it represents a splendid 
job and one of great value to us.” 

Perhaps Revere can work with you too on such matters 
as specification, fabrication, ideas to save precious metal. 
Our collaboration is freely given. 


REVERE!" 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenué, New York 17, N. Y. 








Mills: Baltimore, Md.; Chicago and Clinton, Ill.; Detroit, Mich.; Los Angeles 
and Riverside, Calif.; New Bedford, Mass.; Rome, N. Y.— 
Sales Offices in Principal Cities, Distributors Everywhere 


SEE “MEET THE PRESS” ON NBC TELEVISION EVERY SUNDAY 
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Missouri 


J. J. DeMuTH, president of the 
American Society of Tool Engineers, 
and general superintendent of Sligo, 
Inc., St. Louis, Mo., has been awarded 
an honorary membership in the In- 
stitute of Production Engineers, the 
British equivalent of the A.S.T.E. 


RALPH E. KNOWLES has been ap- 
pointed works manager of the Arma- 
ment Division of the Emerson Elec- 
tric Co., St. Louis, Mo., and Frep G. 
SACHLEBEN, works manager of the 
Electrical Division. 


New England 


L. C. TINGLEY, president of the 
Federal Products Corporation, Prov- 
idence, R. I., since its inception, has 
retired from that position and been 
elected chairman of the board. Frep 
C. TANNER assumes the duties of pres- 
ident. Other changes announced were 
the appointment of Hersert F. Josiin 
as vice-president, manufacturing, and 
THomAs L. JOHNSON, JR., as vice- 
president, research and development. 


Henry D. SHARPE, Jk., was made 
president of the Brown & Sharpe Mfg. 
Co., Providence, R. I., at a recent 
meeting of the board of directors, to 
succeed his father, who has been 
elected chairman of the board. Young 
Mr. Sharpe entered the company fol- 
lowing his graduation from Brown 
University and after nearly three 
years of active duty in the Navy. He 
worked in the plant for several years 
to acquaint himself with the details 
of production and operation and to 
prepare for the responsibilities of 
management. In 1948, he was elected 
assistant secretary and became a di- 
rector in April, 1949. Last November 
he was elected a vice-president. 


Frank U. Hayes, recently 
elected vice-president of 
the Bullard Co. 


FRANK U. HAYES, sales manager of 
the Bullard Co., Bridgeport, Conn., 
was elected vice-president at a recent 
meeting of the board of directors. 
Mr. Hayes has been connected with 
the company for sixteen years, and 
has served in various capacities, both 
in the manufacturing and _ sales 
branches of the business. He is also 
a member of the board of directors 
of the company. 


Gerry T. ATTRIDGE has been ap- 
pointed assistant general manager of 
the Lovejoy Tool Co., Inc., Spring- 
field, Vt. He was previously chief 
development engineer. Associated 
with the company since 1946, Mr. At- 
tridge has been responsible for the 
design and development of the Love- 
joy Type S milling cutter. 


(Left) Henry D. Sharpe, newly elected chairman of the board of 
the Brown & Sharpe Mfg. Co. (Right) Henry D. Sharpe, Jr., who 
succeeds his father as president of the company 
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Rosert D. LAWSON has been made 
sales manager of the Grinding Ma- 
chine Division of the Norton Co., 
Worcester, Mass. Mr. Lawson has 
been Chicago district manager for 
the division since 1946. He will re- 
place C. DeNsoNnN Day, who has re- 
signed to accept a position as vice- 
president with Machinery Associates, 
Inc., of Philadelphia, Pa. WILrrep R. 
Oca takes over the Chicago district 
managership, with headquarters at 


Robert D. Lawson, sales manager 
of the Grinding Machine Divi- 
sion of the Norton Co. 


4737 S. Christiana Ave. Mr. Ogg was 
previously New England sales repre- 
sentative for Norton grinding ma- 
chines. Louis J. CAMARRA, of the 
Foreign Division, has been assigned 
to the northern New England terri- 
tory. Mr. Lawson has been connected 
with the company since 1918. 


Gerry T. Attridge, newly appointed 
assistant general manager of the 
Lovejoy Tool Co., Inc. 











SUN DEVELOPS 
4 NEW CUTTING OILS 


For Better Finishes, Higher Production, 


Tool Life Never Before Possible 


Sun’s continuous program of cutting oil research has discovered ways to make four well-known 


Sunicut grades even better. Their number designations remain the same, but the components and 


formulations are new. The results they'll give on your machines will be little short of amaz- 


ing. Contact the nearest Sun Office today. A representative will gladly arrange a trial order. 


SUNICUT 11. Dual-pur- 
pose oil for automatics 
machining nonferrous met- 
als, free machining steels. 
Won’t stain brass, copper. 


CONNECTICUT 


Bridgeport 
Hartford 


DISTRICT OF COLUMBIA 


Washington 


FLORIDA 
Jacksonville 
Miami 
Tampa 

ILLINOIS 
Chicago 


INDIANA 
Fort Wayne 
Indianapolis 


SUNICUT 102. Active- 
sulphur, general-purpose 
oil for use in automatics 
working all types of steel, 
especially high-alloy steels. 





SUNICUT 105. Transpar- 
ent sulphurized cutting oil 
for heavy-duty jobs like 
gear cutting, broaching, 
and threading alloy steels. 


MAIN DISTRICT OFFICES 


MAINE 
Portland 


MARYLAND 
Baltimore 


MASSACHUSETTS 
Boston 
Lawrence 
Revere 
Worcester 


MICHIGAN 
Detroit 
Flint 
Grand Rapids 
Jackson 


NEW JERSEY 
Atlantic City 
Hackensack 


Newark 


South Amboy 


Trenton 


NEW YORK 


Albany 
Binghamton 
Buffalo 


OHIO 
Akron 
Cincinnati 
Cleveland 
Columbus 
Dayton 
Toledo 
Youngstown 


PENNSYLVANIA 


Long Island City 


Newburgh 


Allentown 


New York City Beaver 


Peekskill 
Rochester 
Syracuse 


Blawnox 
Brownsville 
Erie 


SUN INDUSTRIAL PRODUCTS 


SUN OIL COMPANY, PHILADELPHIA 3, PA. - SUN OIL COMPANY, LTD., TORONTO AND MONTREAL 


SUNICUT 209. Dual- 
purpose oil for larger auto- 
matics working steel, brass, 
copper. Also hydraulic flu- 
id for chucking machines. 


Exeter 
Harrisburg 
Johnstown 
Philadelphia 
Pittsburgh 
Reading 
Williamsport 


RHODE ISLAND 


Providence 


TEXAS 


Dallas 


WEST VIRGINIA 


Huntington 
Wheeling 


UNOC 
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C. O. Newton, newly appointed 
eastern sales manager of the 
L. S. Starrett Co. 


C. O. NEwron, previously manager 
of the New York branch of the L. S. 
Starrett Co., Athol, Mass., has been 
made eastern sales manager of the 
company. His former position will 
be taken by D. E. Gireert, who has 
been in charge of the western New 
England territory. C. A. BASSETT re- 
places Mr. Gilbert in the New Eng- 
land territory. 


Foxsoro Co., Foxboro, Mass., maker 
of industrial instruments for meas- 
urement and control, is expanding 
its main plant by the addition of a 
one-story building having 50,000 
square feet of floor area. 


W. E. BLowney has been appointed 
divisions engineer of the General 
Electric Co.’s Steam Turbine, Gen- 
erator and Gear Engineering Divi- 
sions at Lynn, Mass.; and L. B. 
WALES has been made Division engi- 
neer of the company’s Auxiliary Tur- 
bine Engineering Division at Fitch- 
burg, Mass. 


New Jersey 


BRONZE BEARINGS, INc., 548 North 
Ave., East, Cranford, N. J., has re- 
cently been organized to take over 
the manufacture and sale of bronze 
bearings, bushings, graphite oilless 
bearings, and non-ferrous castings 
formerly produced by the S. & H. 
BEARING Mrc. Co., Cranford, N. J. The 
president of the new company is 
SIDNEY HAUSMAN. 


KENNETH A. TAMMS has joined the 
staff of the abrasive and diamond 
wheel department of Manhattan Rub- 
ber Division, Raybestos-Manhattan, 
Inc., Passaic, N. J., as sales engineer 
for Wisconsin. Mr. Tamms, who was 
assistant purchasing agent for Ampco 
Metal, Inc., succeeds ALEX WATCHORN. 
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John H. Daum, who has joined 
the Harrington-Wilson-Brown Co. 
as partner and sales manager 


New York 


JoHN H. DAM has joined the Har- 
rington-Wilson-Brown Co., New York 
City, machine tool distributors, as a 
general partner and sales manager. 
Mr. Daum is well-known in the ma- 
chine tool industry. He was formerly 
vice-president in charge of sales, of 
the Giddings & Lewis Machine Tool 
Co., and before that executive vice- 
president and general manager of the 
Cincinnati Planer Co. 


ALFRED FLEISSIG has been promoted 
to the position of director of pur- 
chases and contracting for Hydro- 
press, Inc., of New York City, and 
its subsidiaries. Mr. Fleissig has been 
connected with the organization for 
twelve years in the capacities of 
sales engineer and purchasing agent. 





Alfred Fleissig, director of 


purchases and_ contracting 
for Hydropress, Inc. 


Edgar J. Reichelderfer, recently 
appointed factory manager of 
the Arcade plant of K. R. Wilson 


Epcar J. REICHELDERFER has been 
appointed factory manager of the 
Arcade, N. Y., plant of K. R. Wilson, 
manufacturer of hydraulic presses 
and automotive service tools. For the 
last twenty-five years Mr. Reichel- 
derfer has been actively engaged in 
the engineering and manufacture of 
automotive tools, parts, and equip- 
ment, and most recently was asso- 
ciated with the Trico Products Cor- 
poration as superintendent of two of 
their plants. 


ELMER F. PAu has been appointed 
manager of manufacturing of the 
Specialty Transformer and Ballast 
Divisions of the General Electric Co. 
at Fort Wayne, Ind. He succeeds 
WitttiAmM F. Oswatt, who has been 
transferred to a new position in the 
Control Divisions of the company at 
Schenectady. Donartp PoLaAnp, for- 
merly assistant to the manager of 
manufacturing of the Specialty 
Transformer and Ballast Divisions, 
will replace Mr. Paul as manager of 
the company’s Danville, I1l]., plant. 


Tarr-PeircE Mrc. Co., Woonsocket, 
R. I., has appo:nted the J. L. OsGoop 
MAcHINERY & Toor Co., 43 Pearl St., 
Buffalo, N. Y., exclusive representa- 
tive in the Buffalo and Rochester, 
N. Y., territory for the company’s 
line of machine tools, including preci- 
sion and rotary surface grinders, ro- 
tary lapping machines, and back spot- 
facing machines. 


ALAN G. BINNIE has been appointed 
vice-president of the Kollsman Instru- 
ment Corporation, Eimhurst, N. Y., 
manufacturer of precision aircraft 
and optical instruments. He has been 
assistant general manager for the 
last five years. LoweLL H. FREYE has 
been. promoted from assistant treas- 
urer to treasurer of the company. 
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_ Lowest Cost Way 
0 DE 


ix 4p 10 500 Gear leeth 





-BURIZE 





Per winife 


Cut finished gear costs and raise output at 
the same time—with Sheffield #380 Series 
Gear Deburizers which offer the following 
advantages. 


% Burr or chamfer spur, helical, hypoid, 
bevel and herringbone gears, also, multiple 
start worms, up to 7” O.D. (Model #381 will 
handle gears from 6” to 12” O.D.) 


% Operate on automatic or continuous cycle 
generally without clamping the work gear. 


% Use simple, low cost standard tool bits 
which are easily sharpened on the face 
angle only. 


%* Interchangeability of tooling with minimum 
down time. 


%* Small, compact, low cost machine requires 
minimum of setup and changeover time—and 
practically no maintenance. 


% Direct drive assures positive in- 
dexing. 


Write for specifications #B-380-50 
—or call your Sheffield 
Representative. 
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Pach Bros., N. Y. 


Rodney C. Gott, newly appointed 
vice-president of the American 
Machine & Foundry Co. 


RopNeEy C. Gort, formerly assistant 
to the president of the American Ma- 
chine & Foundry Co., New York City, 
has been named a vice-president. He 
will supervise the activities of three 
of the company’s subsidiaries, and 
direct the operations of the commer- 
cial research and development depart- 
ment, the Lowerator Dispenser Divi- 
sion, and sales and distribution of 
Wahlstrom tools. 


Ohio 


Haywarp A. Gay has been elected 
vice-president of the Cincinnati Mill- 
ing Machine Co., Cincinnati, Ohio. 
Mr. Gay became associated with the 


company in 1932. From 19385 to 1943 
he served as a field engineer in the 
Detroit office. Subsequently he was 
made, in turn, manager of the Cim- 
cool Division and of the Cincinnati 
Milling Products Division. About the 
same time, he was appointed vice- 
president and director of the Carlisle 
Chemical Works, Inc., a subsidiary 
of the Cincinnati Milling Machine 
Co. Two other recent appointments 
announced are CArL M. BEACH as 
domestic sales manager, and Cart F. 
STUGARD aS manager of the Chicago 
office. Prior to his present appoint- 
ment, Mr. Beach was assistant sales 
manager. Mr. Stugard goes to Chi- 
cago from the Pittsburgh office, of 
which he was previously manager. 


LAURENS Bros., INc., Cincinnati, 
Ohio, machine tool rebuilders, an- 
nounce that the LAURENS Bros. Ex- 
PORT CORPORATION has recently been 
incorporated in Columbus, Ohio. O. T. 
KELLER, export manager of Laurens 
Bros., Inc., will be vice-president and 
general manager of the new com- 
pany. Other officers of the company 
will be president, FRANK LAURENS; 
secretary, N. J. LAURENS; and treas- 
urer, CHARLES LAURENS. It is also 
announced that the company will act 
as U. S. agents for several European 
precision tool manufacturers, with 
special emphasis on equipment for 
the valve industry. 


JOHN OBREBSKI has become’ asso- 
ciated with the Monarch Machine 
Tool Co., Sidney, Ohio, in the capac- 
ity of metallurgist. Mr. Obrebski 
came to this country from Poland. 
During the war, he assisted in the 
organization of the Polish Technical 
College in Germany, and was subse- 
quently made its director. Upon com- 
ing to the United States, he spent 
some time at Alliance College, Cam- 
bridge Springs, Pa. 


(Left) Hayward A. Gay, recently elected vice-president of the 


Cincinnati Milling Machine Co. 


(Right) Carl M. Beach, wha 


has just been made domestic sales manager of the company 
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R. B. Little, new general sales 
manager of the Reliance Division, 
Eaton Mfg. Co. 


R. B. Lirrte has been appointed 
general sales manager of the Reli- 
ance Division, Eaton Mfg. Co., Mas- 
sillon, Ohio. He was previously sales 
representative at the New York sales 
office of the company. 


WARNER SEELy, secretary of the 
Warner & Swasey Co., Cleveland, 
Ohio, was elected vice-president of 
the company at a recent directors’ 
meeting. Other changes in person- 
nel announced were as follows: C. W. 
Biss, formerly controller, was elect- 
ed treasurer; Irvine C. Botton, 
previously treasurer, was elected 
financial vice-president; and E. B. 
GausBy, assistant treasurer, was 
elected secretary. 


CurTIS FRANKLIN has been elected 
chairman of the board of directors 
of Automatic Steel Products, Inc., 
Canton, Ohio. He has been secretary, 
treasurer, and a director of the com- 
pany. Mr. Franklin is an officer and 
director of several other concerns, 
including the Cleveland Tapping Ma- 
chine Co., a subsidiary of Automatic 
Steel Products, Inc. 


B. E. McArrHur has been ap- 
pointed chief engineer of the Magne- 
thermic Corporation, Youngstown. 
Ohio, manufacturer of low-frequency 
induction heating furnaces. Mr. 
McArthur has been with the Alu- 
minum Co. of America, Cleveland, 
Ohio, for the last seven years, in 
charge of induction heating develop- 
ment and application. 


Pau Reeves, formerly advertising 
manager of the Timken Roller Bear- 
ing Co., Canton, Ohio, has been ap- 
pointed director of sales. SEwaArp T. 
SALVAGE is the new advertising man- 
ager, and NorRMAN H. PETERSON be- 
comes assistant advertising manager. 
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RECOMMENDED PRACTICE FOR DRILLING ALUMINUM ALLOYS—3 





Recommended Angles for Drills, Degrees 





Point Angle 0 Spiral Angle x | Lip Clearance Angle y 








Thin | General High-Silicon | Thin Medium- Deep Soft | Strong Silicon 
Stock* | Work Alloys Stock | | Deveh Holes? Holest Alloys Alloys Alloys 








— on n Drill Press 





1180160 | 118t0140 |Downto9o| 2 | 28 | Upto4s | 
| | 


_ Typical Drills Used on n Drill Press 
































Drilling on Lathe « or ane Nahin 








| 0 to 28 | 15 to 20 





T ypical L Drills Used on | Lathe or ‘Screw Machine 











*(Thinned Point) Diameter -+ 1.8 stock thickness Tan 1/2 


+Up to six drill diameters deep 
tOver six drill diameters deep 


MACHINERY’S Data Sheet No. 681 ’ May, 1951 Compiled by Reynolds Metals Co. 









































RECOMMENDED PRACTICE FOR DRILLING ALUMINUM ALLOYS—4 





Drilling Speed on Drill Press, Surface Feet per Drilling Spced on Lathe or Screw Machine, 
Minute of Drill Surface Feet per Minute of Work 








With Jig: Up to 650 


Without Jig: Up to 1300 Up to 1500 





Feed per Revolution, Inches 





0.004 to 0.030 


V Drill Diameter, Inches 
Feed = — + 0.002 
60 


0.004 to 0.016 
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Feed per Revolution of Drill Feed per Revolution of Work 
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Ex-Cell-O Two-Way Preci- 
sion Boring Machine, with 
fixture that accommodates 
two- and three-cylinder in- 
line refrigerator compressor 
blocks; four- and six-cyl- 


inder V-type blocks, 





r Ze vers 


— 
EX-CELL-O for PRECISION 
PEN SAE RGR LTT NEN ET. 


BY 


WAY MACHINE BORES 


CYLINDERS AND CRANK 
BEARINGS SIMULTANEOUSLY 


SEA ae IEE Se 





ACCURACY OF 90° ANGLE IS BUILT INTO MACHINE 


This Ex-Cell-O Way Machine precision bores cylinders and 
crankshaft bearings of refrigerator compressor bodies, hold- 
ing a 90° angle between the bores within .001” in 14”. When 
operations from two directions are performed on one machine 
the possibility of error in relocating and reclamping the part 
- for each operation is eliminated. Thus the accurate relation- 
See ship of one operation to another is built into the machine. 
And of course, doing the operations simultaneously saves 
time and money too. 





















































Heavy lines show 
operations performed 
on two-cylinder block. 














Ex-Cell-O Way Type Precision Boring Machines are built up by 
combining standard way units with a center section and add- 
ing tooling to fit the job. Standard way units are economical, 
self-contained, and can be used over and over again in differ- 
ent combinations. For full information, contact your local 
Ex-Cell-O representative, or write Ex-Cell-O in Detroit today. 








MANUFACTURERS OF PRECISION MACHINE TOOLS e CUTTING TOOLS 
C o ee RAILROAD PINS AND BUSHINGS © DRILL JIG BUSHINGS e AIRCRAFT 


ee eae MICHIGAN AND MISCELLANEOUS PRODUCTION PARTS ¢ DAIRY EQUIPMENT 











Halle Studio 


(Left) C. |. Ochs, recently elected chairman of the board of the Eaton 


Mfg. Co. 


C. I. Octs was elected chairman of 
the board of the Eaton Mfg. Co., Day- 
ton, Ohio, and H. J. McGInN was 
made president of the company at a 
recent meeting of the board of di- 
rectors. Mr. Ochs takes the position 
of chief executive officer, which has 
been vacant since the death of J. O. 
Haton in 1949. Mr. McGinn was vice- 
president and general manager of the 
Reliance Mfg. Co., Massillon, Ohio, 
at the time of its acquisition by the 
Eaton Mfg. Co. in 1931, and during 
that year he was elected vice-presi- 
dent of the parent company. Prior 
to his present appointment, he was 
vice-president and director of sales. 
He has been a member of the board 
of directors since 1932. 


METAL CARBIDES CORPORATION, 
Youngstown, Ohio, is expanding its 
plant by the addition of 8000 square 
feet of floor space. This makes the 
total manufacturing area 35,000 
square feet. Over $100,000 worth of 
new equipment, including machine 
tools, electric furnaces, and powder 
mixing and crushing equipment is 
being added. 


HPL Mra. Co., a concern engaged 
in the production of short-run stamp- 
ings, recently moved into a larger 
Plant at 15210 Miles Ave., Cleveland 
28, Ohio. The new plant has 30,000 
square feet of floor space. 


Pennsylvania 


D. H. W. FisHer has been ap- 
pointed assistant to the general 
works manager of Oliver Iron & Steel 
Corporation, Pittsburgh, Pa.; MARTIN 
L. KILLGALLON has been made super- 
intendent of manufacturing, Division 
I; and WILLIAM N. Boyp superintend- 
ent of manufacturing, Division II. 


(Right) H. J. McGinn, new president of the company 


WESTINGHOUSE ELEcTRIC CORPORA- 
TION, Pittsburgh, Pa., has announced 
two recent appointments to executive 
positions at the New England district 
headquarters: WALLACE B. STRATH- 
DEE has been named manager of the 
marine and industrial departments, 
and H. RAyMoND BENSON, manager 
of the transportation department. 


Ropert T. EAKIN has been ap- 
pointed manager of the Brackenridge, 
Pa., plant of the Allegheny Ludlum 
Steel Corporation, succeeding GEORGE 
Evans, who has become special con- 
sultant to the vice-president in 
charge of operations. 


NorMAN A. StTRANG has been ap- 
pointed advertising manager of SKF 
Industries, Inc., Philadelphia, Pa., 
manufacturers of ball and _ roller 
bearings, succeeding Robert C. Byler, 


Norman A. Strang, new advertising 
manager of SK F Industries, Inc. 


who died recently. Mr. Strang has 
been in the SK F advertising depart- 
ment since 1945. He was formerly 
assistant advertising manager. 


THEODORE E. SPILKER, secretary of 
the Nice Ball Bearing Co., Philadel- 
phia, Pa., was made a vice-president 
of the company at a recent meeting 
of the board of directors. He will 
continue to hold the post of secre- 
tary. JOHN E. MULLEN, formerly plant 
manager, was also made a vice-pres- 
ident, and Henry M. McApoo, assist- 
ant to Mr. Mullen, was advanced to 
the position of plant manager. 


CHARLES R. ScHMITT has been ap- 
pointed manager of the lubrication 
sales department of E. F. Houghton 
& Co., Philadelphia, Pa., manufac- 
turer of industrial lubricants, metal 
and textile processing products, and 
leathers. Mr. Schmitt was formerly 
lubrication manager for the com- 
pany’s central and western division, 
with headquarters in Cleveland. 


CarRLos H. Mercapo has been made 
manager of the foreign sales depart- 
ment of E. F. Houghton & Co., Phila- 
delphia, Pa., succeeding L. J. Norris, 
who has retired on account of ill 
health. Mr. Mercado was formerly 
connected with the Mercher Trading 
Corporation in the capacity of export 
manager and treasurer. 


CRUCIBLE STEEL Co. OF AMERICA, 
Pittsburgh, Pa., has started construc- 
tion work in a national defense pro- 
gram estimated to cost $27,250,000. 
The program is scheduled for com- 
pletion during 1952, and provides for 
major enlargements of facilities at 
the Midland, Pa., works of the com- 
pany. 


CLECO DIVISION OF THE REED ROLLER 
Bit Co., Houston, Tex.,.manufacturer 
of air tools and accessories, has 
moved its Philadelphia office to a new 
location at 5200 N. Fifth St., Phila- 
delphia 20, Pa. 


OLEN E. BEE has retired as patent 
counsel for the Pittsburgh Plate 
Glass Co., Pittsburgh, Pa. He will 
continue to serve the firm in a con- 
sultant capacity. 


PENNSYLVANIA OpTicaL Co., Read- 
ing, Pa., announces that it is intro- 
ducing a complete line of industrial 
lenses under its own trademark— 
*Penoptic.” 


Wisconsin and Minnesota 


ALBERT S. PUELICHER has been ap- 
pointed a director of the Giddings & 
Lewis Machine Tool Co., Fond du 
Lac, Wis., to fill the unexpired term 
of Joon H. Daum, who has resigned. 


J. C. L. Brown has been appointed 
sales manager of the Machinery Di- 
vision of the Gardner Machine Co., 
Beloit, Wis., manufacturer of disk 


MACHINERY, May, 1951—243 





























J. C. L. Brown, sales manager 
of the Machinery Division of 
the Gardner Machine Co. 


grinders and abrasives. Mr. Brown 
was associated with the Landis Tool 
Co. for twenty-one years, having been 
in charge of distributor sales for the 
United States and Canada prior to 
his present connection. 


Rospert J. SrTopparp was _ elected 
vice-president of engineering of the 
American Hoist & Derrick Co., St. 
Paul, Minn., at a recent meeting of 
the board of directors. He joined the 
company in 1937 as assistant chief 
engineer, and in 1947 was made chief 
engineer—the position he held prior 
to his present advancemert. 


Canada 


STEEL IMPROVEMENT & ForcGE Co., 
Cleveland, Ohio, has organized a 
wholly owned Canadian subsidiary, 
to be known as CANADIAN STEEL Im- 
PROVEMENT, Ltp., and will build a 
plant in Toronto to forge turbine and 
compressor blades for jet-propulsion 
engines. 


WILLIAM F. MacponaLp has been 
elected president of E. F. Houghton 
& Co. of Canada Ltd., Toronto, On- 
tario, Canada, succeeding the late 
G. W. Pressel!. 


* * * 


Two New A.S.T.E. Chapters 


The American Society of Tool En- 
gineers, with headquarters at Detroit, 
Mich., announces that two new chap- 
ters have been chartered recently. 
They are the Jackson, Mich., and the 
Long Island, N. Y., chapters, headed, 
respectively, by Frank E. Gokay, tool 
engineer with Teer, Wickwire & Co.; 
and Henry Mayo, master mechanic 
with Fairchild Aircraft & Engine 
Corporation. 
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Obctuartes 


David C. Ball 


David C. Ball, founder of Oakite 
Products, Inc., New York City, and 
chairman of the board of directors, 
died on March 28 at his home in Lake 
Placid, N. Y., aged ninety-three years. 

In 1909, Mr. Ball organized the 
Oakley Chemical Co. for the manu- 
facture and servicing of industrial 
cleaning materials, and later became 
president of the company. The name 
of the concern was changed to Oakite 
Products, Inc., in 1926, and at that 
time, Mr. Ball made effective a plan 
of employe ownership, under which 
employes of the company were per- 
mitted to purchase a large percent- 





David C. Ball 


age of the company’s stock. The suc- 
cess of this plan caused Mr. Ball to 
regard it as one of the crowning ef- 
forts of his life work. In 1949, Mr. 
Ball became chairman of the board 
of directors, which office he held until 
his death. 

Mr. Ball was born in St. Louis, Mo., 
on August 22, 1857. He was educated 
in the schools of that city and resided 
there until 1898, when he moved to 
New York. A man of wide interests, 
Mr. Ball took an active part in busi- 
ness, educational, and philanthropic 
affairs, serving as director of a num- 
ber of business concerns and a mem- 
ber of the Washington University 
Association, the Academy of Science, 
and other organizations. Mr. Ball 
was awarded the Legion of Honor by 
the French Government for his help 
in developing phosphate extraction 
in Africa in the 1920’s. Surviving 
are a son, David Spencer Ball, who 
is vice-president of Oakite Products, 
Inc., a granddaughter, and two great 
grandchildren. 








Elliott D. Harrington 


Elliott D. Harrington, recently ap- 
pointed vice-chairman and secretary 
of the Defense Projects and Prior- 
ities Committee of the Small and Me- 
dium Motor Divisions of the General 
Electric Co., Schenectady, N. Y., died 
suddenly on April 1 of a heart attack, 
at the age of fifty-four years. 

Mr. Harrington was born in De- 
lavan, Wis. He graduated from Beloit 
College in 1916, after which he did 
post-graduate work at the Massa- 
chusetts Institute of Technology and 
Harvard University. During World 
War I he was a pilot and later a gun- 
nery officer in naval aviation. Mr. 
Harrington joined General Electric 
in 1919, and was engaged in varied 
activities during his long association 
with the company. Well known in 
the electrical industry, he played a 
prominent part in General Electric’s 
work in the electric motor field, and 
was a pioneer in the company’s air- 
conditioning and commercial refrig- 
eration activity. He was a member 
of the American Society of Heating 
and Ventilating Engineers and the 
A.LE.E. 


Robert C. Byler 


Robert C. Byler, advertising man- 
ager of SK F Industries, Inc., Phila- 
delphia, Pa., manufacturer of ball and 
roller bearings, died suddenly of a 
heart attack on March 27 in the 
Abington Hospital, Philadelphia. 

Mr. Byler became connected with 
the company in March, 1915, and dur- 
ing the years of his association made 
thousands of friends throughout the 
country. He was a member of the 
Eastern Industrial Advertisers Asso- 
ciation and of the Association of 
National Advertisers, as well as other 
organizations. Surviving are his wife 
and two sons. 


Robert C. Byler 


(Obituaries continued on page 246). 
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Specially processed copper alloys 


with a money-saving grain structure 


Formbrite is a metallurgical development of 
The American Brass Company applied to copper 
alloys, particularly brass. A special rolling or 
drawing process plus a special heat treatment im- 
part a superfine grain structure to the metal. 

Because of its fine grain and hard surface, sub- 
stantial economies can be effected in polishing and 
finishing. Usually only a simple color buff is re- 
quired before plating. 

As a drawing brass in the form of sheet or strip, 
Formbrite is stronger, harder and more resistant 
to scratching and abrasion—yet so ductile that it 
readily withstands deep-drawing operations. 

In the form of rod and wire, Formbrite has 
about the same strength as regular cold heading 


Formbrite is a trademark of The American 
Brass Company designating copper-base 
alloys of exceptionally fine grain, com- 
bining unusual polishing characteristics 
with good strength and hardness, plus 
excellent ductility. 


wire—with good ductility. It is ideal for rivets, 
wood and machine screws and upset products 
generally. A minimum tumble cleans and polishes 
Formbrite fastenings. 

Formbrite is beyond the experimental stage. 
Millions of pounds have been made, sold and 
satisfactorily fabricated and finished. It costs no 
more than standard drawing or cold heading brass. 
If you are cold-working brass in the form of sheet, 
strip or wire, you will want to know more about 
Formbrite. Write for Publication B-39 . . . and if 
you’d like to compare Formbrite with ordinary 
drawing brass in your own polishing room, ask for 
the kit of two sample cups. The American Brass 
Company, General Offices, Waterbury 20, Conn. 
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John E. Doran 


John E. Doran, vice-president in 
charge of sales of the G. A. Gray Co., 
Cincinnati, Ohio, died on March 31, 
at the age of fifty-seven years. Mr. 
Doran was widely known in the 
metal-working industries, both in 
this country and abroad. He grad- 
uated from the University of Cincin- 
nati in 1921 with the degree of elec- 
trical engineer. After working as 
distribution engineer for the Cincin- 
nati Gas & Electric Co. for six years, 
he organized a firm of consulting en- 
gineers. In 1927, he joined the G. A. 
Gray Co., and assumed the duties of 
sales manager in 1928. Later he was 
appointed vice-president in charge of 
sales, which position he occupied un- 
til his death. 

Mr. Doran held many patents, pri- 
marily in the fleld of electrical cir- 
cuits and devices related to machine 
tool control and operation. He was 
one of the first presidents of the En- 
gineering Society of Cincinnati. Dur- 
ing World War I, he served as an 
officer in the Marine Corps. 


_S. Duncan Black 


S. Duncan Black, president of the 
Black & Decker Mfg. Co., Towson, 
Md., manufacturer of portable elec- 
tric tools, died suddenly on April 15 
of a cerebral hemorrhage in Balti- 
more. Co-founder of the firm with 
Alonzo G. Decker forty years ago, 
Mr. Black had continued as the ac- 
tive head of the company until his 
death. He was sixty-seven years old. 

Starting with a force of seven ma- 
chinists, the firm has grown until it 
now employs about 2200 people at 
its main plant, and, in addition, has 
factories in England and Australia. 
Until 1916, the company designed and 
made special machinery for others. 
Then it began making products of its 
own. One of the first of these was 
a small portable electric air com- 
pressor for inflating tires. Also a 
portable electric drill was developed 
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with revolutionary features. Grad- 
ually the range of products of the 
company was expanded until it now 
includes nearly 150 different types of 
portable electric tools. 


Guy A. Morrert, recently appointed 
assistant manager of engineering of 
the General Electric Co.’s Control Di- 
visions at Schenectady, N. Y., died 
on March 27 after a short illness. 
Mr. Moffett was fifty years old, and 
lad been a General Electric employe 
for nearly twenty-seven years, during 
which time he held various super- 
visory positions. He was a member 
of the American Institute of Elec- 
trical Engineers and the Association 
of Iron and Steel Engineers. 


JOSEPH F. Fira, factory manager 
of the Chicago Division of the United 
Screw and Bolt Corporation, died on 
March 22 at the age of seventy-four 
years. 





May 16-18—Spring meeting of the 
SOCIETY FOR EXPERIMENTAL STRESS 
ANALYSIS at the National Bureau of 
Standards and the Wardman Park 
Hotel, Washington, D. C. Further 
information can be obtained from 
Dr. Edward Wenk, Jr., care of David 
Taylor Model Basin, Washington 7, 
D. C. 


May 21-22—Annual meeting of the 
AMERICAN ZINC INSTITUTE at the 
Hotel Statler in St. Louis, Mo. Co- 
incidental with this meeting, the 
GALVANIZERS COMMITTEE, sponsored 
by the Institute, will hold its twenty- 
fifth meeting. E. V. Gent, secretary- 
treasurer, 60 E. 42nd St., New York 
ANS X. 


May 23-24—Fifth annual conven- 
tion of the AMERICAN SOCIETY FOR 
QUALITY CONTROL in Cleveland, Ohio; 
headquarters, Hotel Cleveland. For 
further information, address John 
F. Occasione, Publicity Chairman, 
American Society for Quality Con- 
trol, care of American Steel & Wire 
Co., 1406 Rockefeller Bldg., Cleve- 
land 13, Ohio. 


JUNE 3-8—Summer meeting of the 
SOCIETY OF AUTOMOTIVE ENGINEERS 
at the French Lick Springs Hotel, 
French Lick, Ind. 


JUNE 4-6—Thirty-fifth annual meet- 
ing of the AMERICAN GEAR MANUFAC- 
TURERS ASSOCIATION at the Home- 
stead, Hot Springs, Va. Executive 
secretary, Newbold C. Goin, Empire 
Bldg., Pittsburgh 22, Pa. 


JUNE 11-15—Second annual Con- 
FERENCE ON INDUSTRIAL RESEARCH at 
Columbia University in New York 
City. Director, David B. Hertz, as- 





sistant professor of industrial engi- 
neering, Columbia University, New 
York 27, N. Y. 


JUNE 11-16—First NaAtionaL Con- 
GRESS OF APPLIED MECHANICS in Chi- 
cago, Ill., under the sponsorship of 
the Illinois Institute of Technology, 
Chicago 16, Ill., and three other uni- 
versities, as well as nine professional 
societies. Director of public rela- 
tions, James W. Armsey, Illinois In- 
stitute of Technology, Chicago 16, IIl. 


JUNE 13—Semi-annual meeting of 
the Aviation Division of the AMER- 
ICAN SOCIETY OF MECHANICAL ENGI- 
NEERS at the Royal York Hotel, To- 


ronto, Canada. Secretary, C. KE. 
Davies, 29 W. 39th St., New York 18, 
N.Y. 


JUNE 18-22—Annual meeting of the 
AMERICAN SOCIETY FOR TESTING Ma- 
TERIALS at Atlantic City, N. J.; head- 
quarters, Chalfonte-Haddon Hall Ho- 
tel. Secretary, C. L. Warwick, 1916 
Race St., Philadelphia 3, Pa. 


JULY 30-AuGUST 2—Convention of 
the AMERICAN ELECTROPLATERS’ So- 
CIETY at the Statler Hotel in Buffalo, 
N. Y. National headquarters of the 
Society, P.O. Box 168, Jenkintown, Pa. 


OctToseER 15-19—TuHIrty-THIRD AN- 
NUAL MeraL SHow and NATIONAL 
METAL Concress at Detroit, Mich. 
Sponsored by the American Society 
for Metals; American Welding So- 
ciety; Metals Branch, American In- 
stitute of Mining and Metallurgical 
Engineers; and Society for Non- 
Destructive Testing. Further in- 
formation can be obtained from W. 
H. Eisenman, managing director, 
American Society for Metals, 7301 
Euclid Ave., Cleveland 3, Ohio. 


OcrosER 22-24—Seventh annual 
ELECTRONICS CONFERENCE at the Edge- 
water Beach Hotel in Chicago, III. 
Publicity committee chairman, J. W. 
Armsey, Illinois Institute of Tech- 
nology, Chicago 16, Ill. 


* * 


Recommended Procedure 
Under Defense Order 
Priority Ratings 


A summary of the recommended 
procedure under defense order prior- 
ity ratings covering practically all 
industries has been compiled as a 
service to industry by the Hobbs Mfg. 
Co., 26 Salisbury St., Worcester 5, 
Mass. Any one desiring printed 
copies of these rules can obtain them 
by writing to the company. 


ne ae 
The average amount invested in 


machinery, equipment, etc., for each 
factory workman today is $8000. 


— 


1 
48 Lof 





